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PREFACE AND 
ACKNOWLEDGEMENTS 


Each of us has a dominant perspective from which the world 
and its issues are seen. This book seeks to show how the view is 
altered when the perspective is changed. It justifies the adoption 
of what it calls an "information perspective', but to complement 
prevailing perspectives, not to replace them. Perspectives, being 
enmesheti in values, experience, and identity, are entrenched 
and will be defended to the last. It would be disingenuous 
not to admit that an information perspective can also become 
entrench >d, not to acknowledge that this book would have been 
more ba anced had it been written from other perspectives as 
well. At east it will be read from other perspectives. 

Hindsi ^ht reveals that what sometimes feels like an obsession 
with infc rmation had its origins in research conducted more 
than two decades ago. Fate decreed that research on the history 
of agricultural innovation was closely followed by a study of 
innovation in the semiconductor industry. Despite the polar sep¬ 
aration oif contexts, it was impossible not to be struck by what 
their innpvation had in common. In both, innovation required, 
above al else it seemed, new information. So, how information 
was founjd, acquired, and used went a good way towards under¬ 
standing the activity. A reckless disregard for disciplinary bound¬ 
aries and 'career development led to the application of this approach 
to the study of change in other areas. The results were interesting 
—an inconvenience in an academic world which prefers con¬ 
formity to controversy, and a serious impediment to acceptance 
in a real world which expects from empirical research confirma¬ 
tion of the wisdom of its ways. 

Only ery gradually did a general approach to the study of 
innovaticn firm into a specific information perspective. Don 
Lambertc n, who has fought tirelessly for the elevation of Informa¬ 


tion Economics within the discipline of Economics, is largely to 
blame. His own fascination with information proved infectious. 
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converting approach into perspective by adding theoretical struc¬ 
ture to empirical observation of the role of information in innova¬ 
tion. The information perspective has now been applied in many 
situations, a few of which are reported here. It does seem to 
reveal much that is hidden from other perspectives. 

I am grateful to those from whom I have learnt and whose ideas 
are too embedded in my own thinking for appropriate acknow¬ 
ledgement. I am also grateful to very many colleagues for their 
interest in an information perspective; their careful criticism has 
encouraged much thought. A more obvious debt is owed to Don 
Lamberton, Richard Joseph, and Robin Mansell for providing 
comments on drafts of the text, to David Reams for drawing 
some of the figures, and to my editor, David Musson, for his 
faith and optimism. I am also strangely indebted to those whose 
unrelenting opposition to both the book and its ideas confirmed 
the need for the latter and assured the completion of the former. 

Stuart Macdonald 
University of Sheffield 
March 1997 
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Introduction 


This book is about information. It is not just another book 
about how information is changing all our lives. There is already 
scribbling aplenty on the 'information revolution'. In particular, 
there is much discussion of information technology, of the won¬ 
ders it car perform and of the social and economic consequences 
of performing them. What is not much considered, despite its 
apparent relevance to information workers toiling with informa¬ 
tion technology in an information society and information eco¬ 
nomy, is information itself. 

The argument to be presented here is that what is done with 
information, be it ever so clever, and therefore what results from 
what is done, is influenced—sometimes even determined—by 
the nature of the good. It is necessary to step back from applica¬ 
tions to cohsider just what is being applied. It is necessary because 
what is being applied is not like other goods, other resources. 
And while some of the strange characteristics of information 
allow woridrous things to be done, others constrain and prohibit. 
If the direction and success of our endeavours is so influenced 
by these characteristics, it would surely be wise at least to know 
what they are. Wiser still would be to understand how they affect 
what is dbne with information and how best to deal with this 
situation. 

The argument heads into uncharted territory: whence it has 
come alsq has no clear map. Its provenance is to be sought in 
the efforts of many who have explored their own routes, most 
commonly those who have abandoned the safety of a discip¬ 
linary core to seek their fortune at the periphery and sometimes 
beyond. Tlhere are clear signs of the thinking of those who have 
journeyed from the heartland of Economics to explore elsewhere 
the peculiarities of information and the mystery of innovation. 
There is Evidence of the investigations of those who once called 
the History and Philosophy of Science home and were drawn 
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towards Science and Technology Policy. Many of these have con¬ 
tinued their journey from policy towards the strategic concerns 
of Management, though they have not abandoned their empir¬ 
ical roots to swing from the treetops with the Management 
gurus. There are traces of those disciplines which claim the world 
as their preserve—History, inevitably, for everything is History; 
and Geography, though everything is certainly not Geography 
just because it has a spatial dimension. And there are signs of 
thinking mined from deep inside disciplinary strongholds, from 
Physics and Engineering, though to bracket the two suggests a 
misunderstanding of both; from Political Science, Law, and Soci¬ 
ology. And there is thought stolen from such subjects as tele¬ 
communications, agriculture, and patents, convoluted enough to 
consider themselves disciplines and to mark their territory with 
boundaries. Major contributions have also come from beyond 
the academic pale, from the vast and unruly world of empirical 
information where academic writ does not run. In short, the argu¬ 
ment presented here has no conventional academic foundation. 
It is a creation of the very situation it explores—how informa¬ 
tion is found, acquired, and mixed with other information to 
create something new, in this case an argument about how this 
happens. The argument may not be correct or convincing, but 
its very existence as the product of information drawn from so 
many sources is itself indication that an information perspective 
is relevant to the understanding of innovation. 

What, then, is an information perspective? The explanation is 
embarrassingly simple: an information perspective puts informa¬ 
tion first. It sees information as the primary concern in any issue. 
We all use information; we all have information and are sur¬ 
rounded by very much more of it—a familiarity which breeds 
not so much contempt as complacency. Just as most of us sur¬ 
vive without knowing in any detail, or wanting to know, how 
our bodies work, so we feel we can manage well enough with¬ 
out bothering too much about how information works. And just 
as we abdicate responsibility for our bodies to doctors and med¬ 
ical technology, so we leave information problems to informa¬ 
tion specialists and information technology. This confidence that 
there are experts somewhere who do bother about information 
on our behalf, to whom an information perspective is second 
nature, is misplaced. True, there are information experts galore. 
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but they! are a diverse lot. The librarian is as much an informa¬ 
tion exp< rt as the telecommunications engineer, the teacher as 
much as the advertising manager: they have little in common, 
and certainly not their approach to information. The economet¬ 
rician w io lets information equal I only mystifies and infuri¬ 
ates the ! ociologist worried about freedom of information. If the 
experts have little to convey to each other, they offer still less to 
those who are not information experts. 

Whatever this book might offer, it is certainly not a crash 
course how to become an information expert (of any sort). 
Its infornkation perspective is based on nothing more sophist¬ 
icated th^n the observation that information has some very odd 
characteristics, and that these seem to be fundamental to just 
about everything that is done with information. The more that 
is done, tifie more appropriate the perspective would seem to be, 
but as nojthing is done without information, it could be argued 
that an information perspective is universally applicable. What 
the perspective reveals most starkly is how the awkward char¬ 
acteristics! of information tend to be ignored in favour of its more 
convenient ones. It is exceedingly handy that information can 
be stored jand processed in such vast quantities by computers; 
that it can be transferred so cheaply in similar quantities by tele¬ 
communications; that it can be owned through the intellectual 
property system; that it is sufficiently nebulous to satisfy the 
requirements of government policy and programmes; that it can 
be contained and administered by organizations, reinforcing their 
systems o| structure and control in the process. 

This is cj convenient view of information as amorphous stuff, 
its characteristics endowed entirely by the systems in which 
it plays a part Established economic and social systems have 
within them information systems; it is as important for the valid¬ 
ity of these greater systems as it is for information systems them¬ 
selves tha information be seen as explicit and neatly codified, 
that existing channels are accepted as capable of its transfer 
without ti e inconvenience of transactions. The nearest this 
formal, in titutional view of information comes to acknowledg¬ 
ing any inadequacy in its systems is its concern that they are 
too capable, that they can handle too much information. It is 
fascinating how information overload, the rights of access of the 
many to so much information, and the accuracy and security of 
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databases are perceived as problems of abundance, simply the 
result of too much of a good thing. Concern about the product¬ 
ivity paradox—the observation that investment in information 
technology does not always yield increases in productivity—is 
equally intriguing. To paraphrase Solow, the concern is evident 
everywhere except among IT specialists and those who invest in 
IT. Note that, when something does go wrong with an informa¬ 
tion system—not an infrequent occurrence—it is frequently argued 
that responsibility should lie with those who designed the sys¬ 
tem rather than the system itself, as if it is inconceivable that a 
proper system could ever be deficient. If systems fail, whether 
they be the dedicated systems of information technology, or the 
systems of the organization, or the systems of the market, it is 
because of imperfections in these systems, not because of any 
inherent weakness in the notion of system. Perfect systems would 
not fail. 

It is change which challenges this assurance. Existing systems 
cope very well with information that is already in use, with what 
is already being done. They cope less well with anything dif¬ 
ferent, with anything new. From an information perspective, 
change is seen to require the addition of new information to that 
already in use. This raises questions: how is such new informa¬ 
tion found? how is it acquired? how is it mixed with that already 
in use? Such questions present not the comfortable problems of 
information transfer, but the almost intractable problems inher¬ 
ent in information transactions. No longer is it possible to evade 
the awkward characteristics of information, for these are the 
very characteristics at the heart of information transactions. 

Part II of the book applies an information perspective to a 
selection of issues. They have little in common (one chapter sets 
semiconductor electronics cheek by jowl with eighteenth-century 
threshing machines) except that each involves change, and for 
each there is an established perspective from which change is 
viewed. Here an information perspective has been brought to 
bear on each, throwing a different light on the issues and sug¬ 
gesting conclusions which would not otherwise seem appropri¬ 
ate. Much of the change is technological change, but that is just 
because the fortunes of funding have pushed much research in 
this direction. Examples of any other sort of change would have 
revealed much the same thing. Thus, what has long appeared 
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to be an | organizational rejection of the efforts of independ¬ 
ent inventors seems from an information perspective more like 
organizational resistance to all new information, whatever its 
source (Cnapter 6), Nations and firms alike are anxious to secure 
exclusive use of the information most crucial for innovation, 
and yet, from an information perspective, their attempts seem 
more likely to discourage than encourage innovation (Chapter 
7). Common notions of how high-technology firms acquire the 
information they need for innovation are inspired by the ease of 
its transfe| rather than the difficulty of transactions in such informa¬ 
tion. An information perspective finds that technology parks are 
unlikely to facilitate the complex information transactions under¬ 
lying the rapid pace of innovation in high-technology industries 
(Chapter ;8). Greenery and ducks are no substitute for informa¬ 
tion exchange networks. The attempts of policymakers to acquire 
information overseas for innovation in firms back home seem 
equally absurd from an information perspective: foreign informa¬ 
tion obtained at marginal cost does not find its way to firms 
quite so cheaply (Chapter 9). The belief that information for innova¬ 
tion in eighteenth-century agriculture was dispensed through an 
agricultural establishment, that labourers and farmers learnt 
from their betters, is upset by an information perspective sug¬ 
gesting tl]at labourers and farmers are much more likely to have 
exchanged information with each other (Chapter 10). And the same 
perspective reveals the patent system, that bastion of innova¬ 
tion policy, as often ineffective in disseminating and protecting 
the information required for innovation (Chapter 11). Lastly, the 
information perspective is turned on organizations to examine 
their strategic change (Chapter 12), a topic normally examined 
from a strict organizational perspective. The requirements of 
information would seem to be in conflict with the requirements 
of organization. 

It is net just the desire for fun, the love of contention, which 
yields conclusions that are so often so counter-intuitive. The con¬ 
clusions emerge from the application of a perspective from 
which information cannot be taken for granted as a ubiquitous, 
undemanding, and infinitely flexible resource. Information is not 
like that at all; it is tricky stuff. Part I of the book explores the 
oddities of information, and is inevitably less fun. It tries to 
explain \jhat is actually very simple, though what is very simple 
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is often very hard to explain simply. What has emerged may be 
too naive for some, too convoluted for others; it may be too 
strange for many, too obvious for a few. Despite its exhortations 
to look beyond the simplicity of information transfer to the com¬ 
plexity of information transactions, this book may not achieve 
even the transfer of information from author to reader. That will 
depend as much on the reader's existing perspective of the world, 
and on its ability to accommodate another, as on the informa¬ 
tion contained in these pages. 



PART I 


Information and Theory 




l!he Nature of Information 


THE POINT OF PERSPECTIVE 

Perspective is the view of the world and its contents gained from 
a particular vantage point. So determining is perspective that it 
is often confused with the view itself. How the world is seen 
may depend as much on which perspective is selected as on the 
reality. indeed, as reality itself is hardly an undisputed absolute, 
perspective is crucial. There is, of course, no single, correct per¬ 
spective. The information perspective which is offered in these 
pages is simply one of many. It is offered not as the best per¬ 
spective for viewing reality, not even as a better perspective. It 
is offered not to supplant other ways of looking at situations, 
but to supplement them. An information perspective is simply 
another Way of seeing things. Why, though, with so many per¬ 
spectives; already available, would there be any advantage in 
adopting yet another? 

Most of us have several perspectives, but dedicate only one 
of these to any particular subject: we typically see the same thing 
in the same way. If we are accustomed to seeing gardening as 
a pleasure and do-it-yourself as a chore, it is difficult to exchange 
perspectives so that gardening is regarded as a chore and do-it- 
yourself as a pleasure, or to combine perspectives so that gar¬ 
dening and do-it-yourself are seen as both chore and pleasure. 
The mor^ experienced we become in our activities, the more dif¬ 
ficult the, leap to an alternative vantage point becomes. [1] This 
has less to do with declining mental ability than with increas¬ 
ing intellectual capital. Expertise and attachment to perspective 
go hand jin hand. Each expert acquires a particular approach to 
her subject, and a growing disinclination to alter an approach 
so integral to her expertise. Even were there incentive to change 
perspective, the expert's years of familiarity with but one view 
renders fiis subject almost unrecognizable from any other. More 
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threatening is the potential damage to reputation of what can 
seem, to those practised in another perspective, a naive approach 
to the subject. For example, only when eminent scientists are 
safely retired do they risk becoming historians of their own sub¬ 
ject. Given what they often make of an historical perspective, it 
is generally as well their careers are not at stake. 

[Thej social effects [of the stirrup] over the years were enormous. It 
led to the development of a specialised corps of mounted soldiers who 
needed considerable support not only from foot-soldiers, but also from 
other men to feed and care for the horses. The mounted soldiers took 
to wearing armour and special methods had to be used to get them into 
the saddle. It was these mounted soldiers who became the squires and 
aristocrats and the medieval society was born—through the stirrup. [2] 

So, an economist sees technological change from a perspect¬ 
ive very different from that of a sociologist looking at precisely 
the same subject. An historian will have another perspective, a 
political scientist yet another, and within disciplines there is yet 
further variety, the perspective of the econometrician being quite 
distinct from that of the industrial economist. And subdivision 
within subdisciplines produces schools of thought, which are 
also—perhaps only—schools of perspective. Such profusion of 
perspectives should encourage the sharing of views. It does not; 
or at least not much. The more a group perceives its perspect¬ 
ive to be exposed to distortion, the more protective of its per¬ 
spective it becomes. Thus, doctors, assailed on all sides by those 
with other perspectives on the subject of health, defend to the 
death the peculiar validity, and therefore value, of their own set 
of perspectives. Their defence is that many years of training are 
a prerequisite for an 'informed 'view'. Thus, not only does per¬ 
spective influence what is seen, but what is seen also influences 
perspective. 

The entrenchment of perspective is reinforced by the con¬ 
firmation of those who share it. The peer review of academic 
life depends on all the group seeing things at least roughly the 
same way. In any organization, there is an expectation that indi¬ 
viduals will see things as their colleagues do. To share perspect¬ 
ive is to be part of the team, one of us: conversely, those who do 
not share the common perspective tend to be regarded as unreli¬ 
able, indolent at best, treacherous at worst. In such an environment. 
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it is difficult and even dangerous to maintain a different per¬ 
spective. |Most do not: they either seek surroundings compat¬ 
ible withj their existing perspective (in the Army, perhaps), or 
allow thejir own perspective to be moulded to a shape accept¬ 
able to thje organization. They march to the same drumbeat and 
sing from| the same hymnsheet. Even were there real incentive to 
try another perspective for a while, and even were ostracism not 
the penalty for the attempt, prolonged familiarity with a single 
perspective renders any other awkward and uncomfortable. 
Thus, readers of the liberal Guardian newspaper tend not to try 
the conservative Telegraph , nor the populist Sun for the change 
in perspective this would provide. They stick faithfully to the 
approach which allows them to relate most easily to the news. 

This is not to say that the value of a fresh perspective is 
unapprec ated, but—like a multi-disciplinary or interdisciplin¬ 
ary approach—it is more welcome in theory than in practice. 
To acquire expertise in more than one subject is not only rather 
hard wore, it is also to risk the accusation of expertise in none. 
Much saf|r to develop expertise in a single subject with a single 
perspective and then to present this expertise not only to peers 
with the same perspective, but also in such a way that it can be 
recognizefi and valued by those with other perspectives. In the 
academic;world, this might take the form of a scholarly paper 
for other ^academics, a separate report for funders, another for 
those who have been studied, and quite different stories for 
the Guardian , the Telegraph , and the Sun . Such a solution to the 
problem of disseminating research results neglects altogether 
the contribution that fresh perspectives can make to the research 
itself. Research is conducted from a single, fixed perspective and 
then the results are translated by adjustment to the focal length 
of other groups. Thus is expertise spared the distorting influence 
of other perspectives. 

As the heading is the first thing that will be read, it is essential that 
it leaves the reader in no doubt about content of the briefing and its 
relevance to business. A report entitled 'A Postfordist analysis of labour 
relations in Bradford's clothing industry, 1963-1992', for example, might 
be an accurate description of the study, but it is too historical and spe¬ 
cialised. Be tter titles would be, 'What lessons can the clothing industry 
learn from labour relations in Bradford?'; or 'The future of labour rela¬ 
tions in thq clothing industry'. [3] 



12 


Information and Theory 


AN INFORMATION PERSPECTIVE 

From an information perspective, the dominant feature of the 
world appears to be information. No doubt this is a distorted 
view of reality, but then so is that from any other single per¬ 
spective. The value of an information perspective is derived 
from the difference between information and other goods. Were 
information much like anything else, particularly were it cap¬ 
able of being found and acquired and used just like other goods, 
an information perspective would have no particular distinc¬ 
tion, and consequently no particular value. The view it would 
give would differ little from that offered by other perspectives. 
Though many of these may seem to be radically different from 
each other, they are actually more remarkable for their com¬ 
monality. An agricultural point of view is certainly not the same 
as a manufacturing point of view, and each depicts the world 
in a very different way, but they still share fundamental assump¬ 
tions. Turnips have to be grown in fields and sold in markets; 
widgets made in factories and sold in not dissimilar markets 
operating under not dissimilar rules of engagement. Informa¬ 
tion is not like either turnips or widgets: it is neither grown nor 
manufactured as they are, nor can it be sold in markets quite as 
they can. Information transactions are very different from those by 
which turnips and widgets are bought and sold. In consequence, 
an information perspective is also very different. Therein lies a 
large part of whatever value it might have. 

A larger part still is derived from the very ubiquity of informa¬ 
tion. Information being everywhere—even embodied in turnips 
and widgets—and required for everything—even the sale of 
turnips and widgets—a perspective which focuses on its char¬ 
acteristics and relationships is widely applicable. Indeed, it is 
argued that information is now more ubiquitous, more import¬ 
ant, than it ever has been; we live in an Information Society, 
an Information Economy, we are going through an Informa¬ 
tion Revolution. [4] It is no more the purpose here, any more 
than it is usually the purpose of those who resort to these 
terms, to explain and justify them. [5] Some of the justifica¬ 
tion for the proclamation of a new information world is quite 
unfathomable. 
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[Information flow] is an essential ingredient in the recipe for sur¬ 
vival in a world which is turning ever faster and becoming increasingly 
information-rich, but shrinking by the ability to transfer information 
globally and make use of the information. [6] 

Acknowledgement of the dominant role that information has 
come to play in society and the economy has not really been 
accompanied by any fundamental change in the way we look at 
society an<jl the economy. The perspective we enjoy of, say, the 
Quaternary Sector is not radically different from the perspect¬ 
ive long enjoyed of any other sector; [7] we see the information 
society much as we have long looked at manufacturing or the 
service sector, information as just another good—an enormous 
turnip or c giant widget. Indeed, a major concern of many who 
resort to these grand information concepts is fitting them into 
existing social and economic models. 

The fundamental difference between information and other 
goods boti requires and provides another perspective from 
which to View the world. [8] Though the difference between 
information and other goods is rarely denied, it is commonly 
ignored. No act of faith is necessary to appreciate the difference, 
no appropriate set of values and beliefs. All that is really needed 
is observation, which may have something to do with why the 
difference is typically admitted, then disregarded. Everyone is 
accustomed to dealing with information; there is no one who does 
not, and it is precisely because dealing with information is second 
nature to Everyone that the fundamental nature of information 
is overlooked. It is hard to see clearly—to put in perspective— 
what is all around. This chapter will rely on observation—and 
just a little interpretation—to illustrate some of the fundamental 
aspects of :he nature of information. In demonstrating the differ¬ 
ence between information and other goods, the potential value 
of an information perspective may begin to become apparent. 

DEMAND AND SUPPLY 

Consider trie very basic problem of obtaining information. Not 
all information is equally desirable: only some is wanted. The 
problem lies in identifying what is wanted, and what is not. This 
is often hard enough to do even after information has been 
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acquired, but the task is infinitely more challenging before. In 
as much as one cannot know what one does not know, the prob¬ 
lem would seem to verge on the intractable. One can, of course, 
know that one does not know; for example, that one has little to 
contribute to a discussion on the life cycle of the tsetse fly, but 
this inadequacy in itself offers little guidance to what might be 
said on the subject. One does not know what one does not know. 

Total ignorance, as opposed to relative ignorance, can be a 
great comfort in that one is oblivious not only of what one does 
not know, but also of that one does not know. The tsetse fly 
might not exist. From this emerges the paradoxical situation— 
and there is much paradox in the nature of information—in 
which those who know a lot about a subject are more aware of 
what they do not know than those who know much less. The 
scholar, knowing how much more there is to know, sees him¬ 
self as student: the student, oblivious of what else might be 
known, sees herself as scholar. This is why the columnist is able 
to scribble easy opinions on every topical issue while the expert 
on any of these has trouble reaching any conclusion at all. Per¬ 
haps it is as well that those who have little information manage 
so well on their ration, for they have great difficulty acquiring 
more. Snippets of information are readily gathered—they are 
almost unavoidable—but further acquisition of information to 
complement the snippets, to tell the whole story, is very much 
harder. This is because the acquisition of further information 
demands the use of information already obtained. Those who 
have information are better placed to demand information than 
those who do not. The behaviour of the bookworm or the swot 
suggests that the demand for information increases with the 
consumption of information, but it should also suggest that 
such consumption increases the ability to demand information. 
The more an individual knows, the more aware he can be about 
the information he wants to acquire. This is not to suggest 
that the mere accumulation of information reduces the problem 
of expressing demand for the unknown. The urge to collect— 
information or anything else—may simply reduce the discrimina¬ 
tion which is an essential component of demand. Information 
overload, then, may be not so much the burden of trying to use 
a mass of acquired information, but—again paradoxically—the 
inability to use this information to acquire yet more information. 
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In a world where attention is a major scarce resource, information may 
be an expensive luxury, for it may turn our attention from what is 
important t3 what is unimportant. [9] 

All demand for information is expressed in some degree of 
ignorance. Were there no ignorance, there would be no need 
for information, and presumably no demand. This is a little dif¬ 
ferent from the situation in other markets. In these, buyers are 
certainly r ot fully knowledgeable about what is for sale in that 
they canndt have perfect information about all goods, but ignor¬ 
ance is not actually a prerequisite of demand. Moreover, in most 
markets, buyers can reduce their ignorance, and hence their 
uncertainty, by discovering more about the goods for sale. The 
very structure of markets for other goods gives the buyer some 
assistance in that even the most ill-informed is likely to realize 
that a garage sells cars, a tailor's shop clothes, a florist flowers. 
There is np equivalent information shop, no informationist's. A 
visit to thy florist allows the buyer to see and smell the good, a 
visit to thy tailor's to try it on, a visit to the garage to try it out. 
With very little initial information, and no more initiative, the 
potential 6uyer can acquire more information about many goods 
simply by examining and comparing them. To be sure, not all 
potential buyers display the same information-gathering behavi¬ 
our. Somd will arrange for a thorough mechanical inspection of 
a car; some will kick its tyres. The point is that a buyer—even a 
tyre-kickep—can acquire information about a car, and about most 
other gooAs, in order to express demand. This is not the case with 
information itself. A library—or its electronic equivalent—will 
certainly provide information on a subject, but it is actually very 
poor at providing information about information. The system 
allows thy identification—perhaps the very precise identification 
—of a subject on which information is required, and then seeks 
to fill the lacuna with whatever is available. Curiosity, mitigated 
by relevance, substitutes for demand. 

Consider the predicament of someone trying to sell not a car, 
nor clothds, nor flowers, but information. The good is intang¬ 
ible and there is nothing for the potential buyer to smell, noth¬ 
ing to try on or out, nothing to kick. Not only is it difficult to 
gather further information about the information for sale, but 
the good itself must be kept under wraps. Only the seller really 



16 


Information and Theory 

knows what he has for sale, and yet the seller may not disclose 
what this is. To do so would be to give it away, although, in 
that the acquisition of information always requires some time 
and energy, it is hard to acquire information without buying it 
through the expenditure of resources. The best the seller can do 
is to disclose only part of the information he has to sell in the 
hope that this will promote demand for the remainder. This 
taster strategy is fraught with uncertainty simply because the 
seller does not know what the potential buyer does not know. 
How could he? His sample may as easily satiate as stimulate 
the buyer's appetite. It may well prove completely uninterest¬ 
ing; knowing half a football score is no improvement on know¬ 
ing no score at all. 

The seller of information is further constrained by the nature 
of information, even if he does manage to effect a sale. Informa¬ 
tion is infinitely reproducible and what the buyer has bought, 
the buyer can resell. Buyers may pass on to others the informa¬ 
tion they have bought, and pass it on as new, undiminished by 
their own use. Other goods do not share this characteristic. There 
is a second-hand market for other goods, but the concept of 
second-hand information is meaningless. The seller of informa¬ 
tion, then, would seem to be in an unenviable position in that 
even a single sale creates an immediate potential competitor, and 
any competitor's sale creates the threat of yet further competition. 
Actually, another characteristic of information renders the seller's 
position even less comfortable. Information is typically expens¬ 
ive to produce and inexpensive to reproduce. Thus, the producer 
of information must sell dearly to the first buyer if he is to 
cover his costs and reduce the risk of being undersold by the 
resale of his own information. Mitigating this misfortune is yet 
another odd characteristic of information. While other goods are 
transferred, usually physically transferred, from seller to buyer 
so that the latter has what the former once had, this is not the 
case with information. Though information be transferred to 
countless buyers, it still remains with the seller—and with all 
subsequent sellers, of course. There are not many goods that can 
be disposed of and yet retained at the same time. 

Let us assume for a moment that the difficulties inherent in 
matching a buyer of information with a seller of information are 
somehow overcome. What price is to be charged? If the seller 



17 


The Nature of Information 

is the producer of information, he will be anxious to relate the 
price he charges to the cost of production, but the calculation 
becomes increasingly irrelevant for subsequent sellers of the same 
information. Pricing by what the market will bear is hardly a 
feasible a.tentative when the market itself is so imperfect. The 
problem arises not just because buyers do not know what they 
are buying, but also because sellers, not knowing what buyers 
do not know—or much of what they do know, for that matter 
—have little idea what value their information might have for 
buyers. Cjnly after he has bought, perhaps some time after he 
has bought, can even the buyer place a value on the information. 
Even then, it will be very much a personal value, dependent on 
a whole range of individual circumstances. To others, in differ¬ 
ent circumstances, the same information will be worth much 
more—or much less. It is not the case that information is always 
worth mcj>re if no one else knows it—the stock-market scenario; 
it is much more common for information to be valued precisely 
because everyone else has it and to be without is to be at a dis¬ 
advantage. Those who acquire information have something in 
common With collectors. The value of the item which will com¬ 
plete a s4t is generally much greater than the value of the first 
item in tjie set, and much greater still than an item that is not 
part of a'set at all. But collectors of other goods know whether 
what is feeing sold will satisfy their requirements, and sellers 
may well know too. Buyers and sellers of information do not. 

The very uncertainty that surrounds the buying and selling 
of information and the associated difficulty of matching supply 
to demand through price sometimes lead to price itself being 
used to signify the value of information. Just as demand for 
some fas lion goods is as much for their high price (or rather for 
their reputation for high price) as for the goods themselves, so 
demand for information can be encouraged by great expense. 
There may be heavy demand for a costly consultancy report 
when there is none at all for the equivalent academic paper, 
freely available. The difference, of course, is that the buyer of 
the fash on good values the price itself, while the buyer of 
information desperately looks to price as an indicator of the 
value of information. That buyers should do this with so little 


justification is itself an indication of the problems they face in 
information transactions. 
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MAKING INFORMATION ORDINARY 

All markets are imperfect in as much as buyers and sellers can 
never have perfect information about what is bought and sold. 
Information markets are quite splendidly imperfect in that, ironic¬ 
ally, there is an even greater shortage of information. There is 
no way that the information market can arrange its stalls so that 
all buyers and all sellers may gather together to examine the 
quality and price of goods. Though it is often assumed that the 
conjunction of computing and telecommunications technologies 
overcomes this problem by making massive quantities of informa¬ 
tion available cheaply and anywhere, the problem is scarcely 
addressed. Modern information technology deals—and very im¬ 
pressively—with the transfer of information: it does little to effect 
information transactions. It can supply masses of information, 
but it cannot easily identify just what information is wanted. 
The Prestel venture in the UK failed not because of the tech¬ 
nical challenge of making an infinity of information available to 
the citizenry, but because individuals were unable to relate their 
demand for information to an endless supply. A similar problem 
may await those compiling something grandiloquently entitled 
the 'World's Innovation Database'. 

The World's Innovation Database forms part of the MFP Australia's 
promotion of proactive interaction with industry, government and the 
community. MFP Australia is the organization responsible for the 
development of Australia's Multi Function Polis. It is committed to 
developing a unique community of advanced design; a smart city that 
will balance innovative economic and social development, be tech¬ 
nologically advanced and environmentally sustainable. If you have any 
information which may be suitable for inclusion in the World's Innova¬ 
tion Database, please fax or send details to ... [10] 

So glaring are the imperfections of the information market that 
for centuries society has intervened in an attempt to rectify them. 
Society has met with limited success. The patent system is the 
classic example of response to the failure of the information 
market. Faced with a situation in which inventors could not dis¬ 
close their inventions for fear of others copying them, it seemed 
sensible to give them exclusive rights to their own inventions, 
sufficient to allow them to recoup the costs of invention, and to 
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provide them with an economic incentive to invent. This was 
not because society sought to be fair, but because economic 
benefits : or inventors were reckoned to bring economic benefits 
for society as a whole. Eighteenth-century masters faced sim¬ 
ilar risk jof competition from those to whom they taught their 
trade, anji required that apprentices serve a period as employees 
before launching out on their own. The traditional patent term 
of fourtejen years was derived from a simple doubling of the 
usual duration of an apprenticeship. The solution was found 
not in trying to deal with the peculiar characteristics of informa¬ 
tion, but jin official declaration that information was an honorary 
ordinary jgood. This has been the approach to information of 
legislation and regulation ever since. 

Thus if is that, because information is so difficult to measure, 
goods w r hich are easier to count are often allowed to stand in 
its stead. .For example, because the output from R&D is hard to 
assess, the input is measured instead, usually in terms of man¬ 
power or expenditure. Under any circumstances, indicators, pre¬ 
cisely because they are so pre-eminently measurable, tend to create 
their own markets: there can be more incentive to produce the 
indicators than to produce whatever it is they are supposed to 
indicate. When this is information, thoroughly intangible and 
invisible, ! the incentive is especially great. Thus, academics may 
strive nol- to disseminate information through the publication 
of papers] but simply to publish papers. [11] It is the indicator 
itself whiczh determines promotion prospects and institutional 
research Ratings. With the same reluctance to deal with the dis¬ 
tinctive nature of information, duty on information entering a 
country is levied not on the information itself, but on the med¬ 
ium which carries it. This logic persuades courier companies that 
they should charge more to carry computer discs than other 
material ojf similar weight. Or again, the price of telephone calls 
on switched networks, which might have been expected to bear 
some relation to the amount of information transferred, bears 
none at aM. Because this w^ould be difficult to calculate, prices 
are traditionally related to the time taken to convey the informa¬ 
tion and the distance it has been sent. The same ingredients still 
comprise the formula for charging for telephone lines used to 
transmit data from computers or fax machines, though here the 
amount of data transmitted is very easy to measure. Indeed, the 
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distance ingredient is retained even though it has long since 
ceased to have any major influence on the cost of providing 
telecommunications. 

Such examples suggest that there are considerable problems 
in getting to grips with information. Indeed, there is considerable 
reluctance to try. Given the nature of information, this is under¬ 
standable. More intriguing are the implications this fudging of 
the issue might have. If reliance on indicators of information 
tends to create a market in indicators, a demand for indicators 
themselves, is it not also possible that other attempts to repres¬ 
ent information in terms of ordinary goods may also distort 
demand for information? 


INFORMAL INFORMATION TRANSACTIONS 

The usual response to the difficulties of market transactions in 
information is to avoid them altogether, or at least as much as 
possible. Thus, organizations are far more comfortable dealing 
with their own information, information contained and con¬ 
trolled within the organizational boundary, than with external 
information. Certainly it is true that systems to handle such 
organizational information are shaped to replicate and fortify 
the power structure of the organization, but they also have 
the advantage of avoiding market transactions in information. 
Indeed, they may become so efficient and so geared to hand¬ 
ling the highly codified information on which organizational 
efficiency depends that there is little need for any transactions 
in information. Where the organization simply cannot ignore 
external information, there is still a tendency to avoid acquiring 
it in the market. The preference is to be able to treat external 
information as if it were internal, basically to internalize the 
external. It may be a mistake to ascribe this preference entirely 
to a desire to avoid market transactions in information; such an 
assumption suggests that managers have more understanding 
of the nature of information than they make evident. [12] It 
is perhaps more realistic to attribute this urge to internalize 
information to the desire of managers to exert the same sort of 
control over an important external resource as they exert over 
internal resources. [13] 
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There kre alternative means of arranging information trans¬ 
actions which avoid both the problems presented by the market 
and those associated with internalizing information. Broadly, these 
means cah be regarded as informal information transactions, in 
contrast to the institutional arrangements of the organization and 
the forma lity of the marketplace. These are basically non-market, 
non-instiiutional transactions. The characteristics of information 
pose problems for market transactions, problems which are masked 
rather than solved by such devices as affording information the 
status of honorary ordinary good; and the characteristics of the 
organization tend to make demands on information that dis¬ 
courage nformation transactions. Informal information trans¬ 
actions seem to have advantages over the transactions that can 
be arranged by either the market or the organization. [14] The 
characteristics of information remain the same, of course, as do 
those of t re organization, but it would seem that informal trans¬ 
actions Cc n cope with some of the oddities of at least the former 
in ways fhat the market and the organization cannot. 

Informal information transactions take many forms, most of 
which allow the exchange of information for other information, 
something which the market and the organization both find 
difficult. This barter is a common enough transaction in daily 
life: most obviously, it is the basis of conversation. It seems 
axiomatic that conversation entails not just information transfer, 
but information transaction. Information is exchanged for other 
information, and with only the crudest accounting of whether 
the transaction is balanced. The most rudimentary calculation 


leads to the conclusion that bores—those who provide only 
information that is unwanted—are to be avoided, as are the 
taciturn—those who provide almost no information at all. 


This ease of transaction stands in sharp contrast to the dif¬ 
ficulties jxperienced in formal information transactions. What 
explains :he difference? Nothing too complicated. Individuals 
will generally go to some lengths to converse with those who 
both give and receive information. Receiving is just as import¬ 
ant as giving. Only by listening can an individual select from 


his own store of information what is likely to be of use to the 


speaker, listeners are valued not just because speakers love an 


audience. When participants in a conversation know each other 
well, they [also know what information the other can use. A whole 
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range of factors affects individual ability to use information— 
basic intelligence, preoccupations and prejudices, attitudes, con¬ 
victions, values—but perhaps more important than any other is 
the information the individual already possesses. Information is 
required to use information and if information cannot be used, 
it cannot be valued. If information received is not valued, there 
is little incentive to give information that will be of use in return. 
End of conversation and end of information transaction. 

Receipt of useful information encourages demand for yet more 
of the same on the grounds that further information is likely to 
prove equally useful. But even before any information has been 
received, it is possible for the individual to assess the chances 
of acquiring useful information. If the information an individual 
gives is well received, it indicates that the recipient has informa¬ 
tion of his own with which to use the information received. This 
compatible information is available if the recipient chooses to 
give it. Thus, the ability to use information that is given signals 
to the sender the availability of information that he might be 
able to use himself. He does not know what this information is; 
he does not need to know; he can express demand in ignorance. 

A further advantage of simple conversation is that it allows 
both parties great variety in their means of conveying informa¬ 
tion. A shrug of the shoulders, a grunt, a sneer, a yawn can often 
convey more information than paragraphs of prose. Moreover, 
conversation provides the opportunity to question, to verify, to 
amplify where understanding has been inadequate. This is parti¬ 
cularly essential for transactions involving uncodified information, 
irregular information for which there are no neat and obvious 
categories, and tacit information, the sort that is implied rather 
than expressed explicitly. In the real world, probably most informa¬ 
tion is tacit and uncodified. Certainly it is upon the transaction 
of just this sort of information, rather than the simple acquisi¬ 
tion of information contained in a patent specification, that suc¬ 
cessful technology transfer is dependent. [15] This transaction 
seems to be accomplished best by face-to-face contact, by those 
who have experience of the new technology talking, on site, with 
those who do not. Much personal conversation takes place at 
a distance rather than face to face. The overwhelming prefer¬ 
ence for the latter when information transactions are crucial sug¬ 
gests that there are aspects of face-to-face communication which 
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are generally more conducive to information transactions than 
communication from afar. It is also likely that the means of com- 
municatipg at a distance are often associated with institutional 
commun cation, and are themselves an obstacle to information 
transacti >ns between individuals. 

This is! not, of course, to say that personal communication is 
always the best means of effecting information transactions. Where 
order anp completeness of information are essential, conversa¬ 
tion is hopelessly inadequate. What is an appropriate means of 
effecting'information transactions depends, to some extent, on 
the type af information involved. That conversation, despite its 
limitations, is so often used suggests that it has certain advant¬ 
ages ove other means. Conversation avoids the need for the 
pricing o information, allows the transfer of tacit and uncodified 
information, and permits demand for information in ignorance. 
It stands in stark contrast to formal market mechanisms, which 
allow nohe of these. 


INFORMATION NETWORKS 

The arguinent is that informal mechanisms, as exemplified by 
conversation, are more appropriate to the basic characteristics of 
information than are formal information transactions. Informal 
information exchange, however, is constrained not only in that 
it does not cope well with highly structured information, but 
also in th^t information transactions would seem to be restricted 
to a single source. Of course, an individual may have many such 
sources, dach independent of the others, or may gather sources 
together in meetings. Neither is an ideal solution to the prob¬ 
lem of tapping two sources at once; the first because it is imprac¬ 
tical to b^ constantly hopping from one source to another, the 
second because group meetings have their own dynamics which 
can easily interfere with information transactions. 

The information network goes some way towards overcom¬ 
ing the limitations of bilateral information exchange. The net¬ 
work permits multilateral exchange, which clearly gives access 
to much piore information than would be available from any 
single ind vidual. This, then, is a powerful concept. Individuals 
may dravvj information from any part of the network, from any 
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other member. In return, they must contribute information. They 
can do this through any other member and need not reciprocate 
at the time they receive information, but contribute they must. 
Not to contribute, and not to contribute information that other 
members will value, leads to excommunication from the network. 
Where individuals, and perhaps the organizations to which they 
belong, have come to rely on network transactions for the informa¬ 
tion they require, excommunication can be devastating. Classic 
models of the personal and informal information network—and 
of this dependence—are the invisible colleges of academics and 
the professional peer networks of the high-technology industr¬ 
ies. Although the latter are particularly associated with the Silicon 
Valley environment, and particularly necessary in its information¬ 
intensive industries, information networks presumably exist in 
other industries. [16] Certainly there is much discussion of net¬ 
working these days, though frequently with scant appreciation 
that an information network of this sort is rather different from 
a telecommunications network or a firm's distribution network 
or its ties to research collaborators. [17] An Australian govern¬ 
ment scheme exhorting small firms to join networks makes no 
distinction. 

Sharing resources, information, production costs and storage facilities 
can reduce your running costs. The development of new markets or new 
products as a result of a network can increase your profitability. [18] 

An essential characteristic of the informal information network 
is that its members make personal use of the information they 
receive. Indeed, they use this information very much for their 
own benefit; their employers benefit only indirectly through this 
personal use. This is important for two reasons. The first is that 
if the individual were not to use the information he received, he 
would be less able to express demand in ignorance. Information, 
having no intrinsic value, is valued in terms of the use to which 
it is put. Consequently, familiarity with how information might 
be used is essential for the expression of demand. Gatekeepers, 
those who pass on information from the outside world to others 
in their organizations for them to use, appear to have only prim¬ 
itive information networks. [19] Such people rely on contacts 
for their information rather more than on networks, on bilat¬ 
eral rather than multilateral exchange. The second reason is that 
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information can rarely be used in isolation: it must be mixed 
with otier information. This mixing is not easily achieved. The 
individual is keenly aware of what information he already has; 
he is much less aware of what information others in the organ¬ 
ization have and therefore of what new information will mix 
with theirs. He is much less able to demand information on their 


behalf tjhan on his own. 

It seejms, then, that personal and informal means of informa¬ 
tion transfer are more suited to the characteristics of informa¬ 
tion than institutional and market mechanisms. Yet, there are 
occasions, as when information is highly codified, when formal 
mechanisms are more appropriate to information transactions. 
There ajre many more occasions when institutional imperatives 
demand the formal. There is no way that a large corporation can 
handle jail the information needed to conduct its business purely 
through its employees chatting to each other. Other considerations 
than efficient information transactions demand system and pro¬ 
cedure.: The report and the committee are the product of these 
consideptions. Such mechanisms often struggle even to transfer 
information and can be grossly inadequate for information trans¬ 
actions.; It would be wrong, though, to conclude that they are 
therefore necessarily inappropriate to the characteristics of the 
good. Information is power in a plethora of ways, not least in 
that it supports the structure of organization and all who cling 
to it. Information is essential for every activity, and power falls 
to those who can manipulate information. This skill is most com¬ 
monly Restricted to managing information transfer, and then to 
restricti rtg the transfer of some information, or of some informa¬ 
tion in some directions. [20] In that this manipulation seldom 
extends to interference with information transactions, an appre¬ 
ciation Df the characteristics of information is suggested that is 
more instinctive than intellectual. The manager who tells his 
subordinates only what they need to know, the politician who 
provides the electorate with only what it wants to hear, the law¬ 
yer whp tells judge and jury only what will convince; all are 
taking dvantage of the obstacles to information transactions 
that ins itutional systems present. All transfer information instead. 


In mucji the same way, public relations resists all involve¬ 
ment inj information transactions: its function is simply to transfer 
inform an on. 
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Thus, there are institutional and there are market mechan¬ 
isms for effecting information transactions, and there are infor¬ 
mal mechanisms; they do not operate in separate worlds, but 
together in the same environment. Just what may be the rela¬ 
tionship between the formal and the informal is an intriguing 
question, but one that is rarely asked. Organizations would 
prefer to rely on information transfer alone, using their own 
systems to move about information they already contain. Where 
transactions are unavoidable, they prefer to use the same institu¬ 
tional systems because their use reinforces organizational structure. 
They are deeply suspicious of informal information transactions 
because these are thought to undermine this structure. Yet, there 
is prima facie evidence that it is the informal mechanisms which 
are damaged by the formal. Formal transaction mechanisms have 
a structure to support them: informal mechanisms do not. The 
information exchange network is a subtle and delicate creation 
existing quite independently of organizational support. Such a 
fabrication is easily damaged, perhaps deliberately, perhaps 
merely through an inability to appreciate how the mechanism 
operates and what its role in information transactions might 
be. [21] The US semiconductor industry has long provided classic 
evidence of the importance of informal information networks, [22] 
yet even here their importance can be obscured by the bulk of 
formal mechanisms. Sematech is a government-induced con¬ 
sortium of US semiconductor companies, a formal collaboration 
calculated to reverse decline in US competitiveness. 

Prior to the establishment of Sematech, there was no mechanism for 
manufacturing personnel in any of the US semiconductor companies to 
meet, exchange information, and provide consensus technical direction 
on equipment and materials needs to the supplier community. Today, 
Sematech has over 200 such meetings per year . .. [23] 

Thus do the trappings of formal systems overshadow even the 
most evident informal information exchange. Where this is less 
evident and where the importance of information is acknow¬ 
ledged in the absence of any understanding of the complexity 
of transactions in information, the crushing of informal mechan¬ 
isms is even more likely. For example, reductions in organiza¬ 
tional hierarchies to improve information flow may well damage 
existing networks and have just the opposite effect. [24] Similarly, 
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universities seeking to protect information by means of the intel¬ 
lectual property system may well undermine the invisible colleges 
which plrovide the information. [25] An information perspective, 
in as much as it reveals that much of what is done because of 
the importance of information is inappropriate to the nature of 
information, may help prevent what is little less than the abuse 
of information. 


COLD AND INFORMATION 


In a modern economy, gold has value for various reasons: it is 
pretty, it does not decay, it conducts electricity well, it is easily 
worked, it does not react to other materials. But beyond its aes¬ 
thetic arid material value, gold has the advantage of being in 
short supply. Certainly gold is mined, and dredged and panned, 
but only with some difficulty, and what is found each year is 
but a stjnall proportion of all the gold that has ever been found. 
Had thpse arrangements not been made by nature, they might 
well have been made by man, for his economic system is much 
facilitated by the use of such a commodity. The properties of 
gold al ow it to represent wealth, and it is this ability of gold 
to represent which overshadows all its other uses. [26] 

However, it is not nature but man which allows gold to rep¬ 
resent wealth: common agreement that this shall be so is essen¬ 
tial. To f be sure, there are other representations of wealth, but 
these demand rather more trust—also in short supply—among 
nations} between those who exchange goods for these represen¬ 
tations,! and particularly between a population and its govern¬ 
ment. 'f'here is always the temptation to increase representation 
beyond the value of that which is represented, and paper is 
much easier to print than gold is to mine. So, faith in the 
value of currency is much bolstered by the knowledge that it 
can always be converted to gold—the gold standard, which is 
intermittently defended as the best way to maintain probity and 
stability in financial affairs. Such a system, however, apart from 
bestowing enormous value on a tooth filling, would deny gov¬ 
ernments and institutions the flexibility they insist is required 


to manjage, and manage in, a large and complex economy. So, 
whatever the medium of exchange in use these days, only a 
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proportion is backed by gold, an unknown and variable pro¬ 
portion at that. Fort Knox no longer holds gold to back every 
dollar, and ever} 7 other currency convertible to dollars, if it ever 
did; and the promise on every pound note to pay the bearer 
on demand has only nostalgic worth. These arrangements are 
expedient rather than perfect; individuals and institutions still 
scurry for gold, or for whatever else might retain its value as a 
medium of exchange, whenever the world becomes unsettled and 
faith falters. 

Because gold has for so long had this very special role in the 
representation of wealth, it is easy to forget that only common 
agreement allows gold to represent wealth, that beyond a few 
handy material properties, gold has no intrinsic value at all. 
Limited supply makes this common agreement worth while, but 
it is the agreement rather than the limited supply itself which 
allows gold to represent wealth. Though there is too much vari¬ 
ety of wealth for it all to be equally represented by gold, and 
some wealth—health and happiness, for instance—cannot be 
represented at all, it is easy to believe that those who have more 
gold are richer than those who have less. As the supply of gold 
is limited, it follows that those who procure gold from others, by 
whatever means, become richer and the others poorer. Thus pirates 
and privateers made themselves and their backers wealthier by 
seizing the gold of others, who consequently became poorer. In 
a sense, a very limited sense, this is exactly what did happen; 
their exertions provided them with more to exchange for what¬ 
ever was of value to them. But there are other ways to acquire 
wealth—basically to create it. In a world populated entirely by 
pirates, no wealth would be created and the only way to increase 
wealth would be to seize that of others. But wealth is not finite, 
and those who plough and scatter can make themselves richer 
than the most rapacious pirate. And those who do not, though 
they fill their galleons with New World gold, can become relat¬ 
ively poorer. 

In essence, assuming that wealth is the goal, behaviour is 
determined by judgement about whether it is best created or 
acquired. For many, the latter offers a more tempting option 
than the former, which is why societies and governments take 
measures to restrict this option and to encourage the former. 
Some, of course, would argue that these arrangements benefit 
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only t lose who are still permitted to acquire the wealth that 
others create. 


INFORMATION MERCANTILISM 

Merca: itilism is the belief that the amount of wealth in the world 
is finit and therefore that wealth can be gained only by acquisi¬ 
tion, b ' taking the wealth of others. The assumption that mer¬ 
chants those who buy and sell, do not create wealth through 
their ehdeavours is quite erroneous of course; they simply do 
not create goods. Those who trade in goods certainly increase 
their value by placing them in the hands of those who value 
them most. The term 'mercantilism' is unimportant, but the dis¬ 
position it describes is as relevant now as it has ever been. It is 
still hard to picture how wealth can be created, and very much 
easier ip see how it can be acquired. If this is difficult even when 
wealth-emerges from the factory gate as a physical product, com¬ 
posed of the tangible raw materials that entered the factor} 7 , it 
is mudh more difficult when the wealth created is intangible. 
The de Date over the relative importance of the service and manu¬ 
facturing sectors is less about value added than about whether 
the intangible is really wealth at all. It is yet more difficult to 
apprecate that there can be wealth in the intangible when the 
intangible is not of value in itself, but only in that it contributes 
to the dreation of value elsewhere. What value is there in design, 
for exaknple, or in research and development for that matter? 

Information mercantilists display an attitude towards informa¬ 
tion akin to that of other mercantilists towards gold and the 
wealth jit represents. Information can be created—of course it 
can—but this is a slow and uncertain process. It is much easier 
to acquire information from others. So far the stance, whether 
applied to information or to gold, is hard to fault, but the argu¬ 
ment goes further, much further. Just as it is the having of gold 
that is magined to bring wealth, so it is the having of informa¬ 
tion th. t is considered important. Those who have more informa¬ 
tion are! considered richer than those who have less, and acquiring 
the inf rmation of another increases the wealth of the acquirer 
as much as it diminishes the wealth of the supplier. There are 
two obyious problems with this further step. The first is that 
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while possession of information may provide as much enjoy¬ 
ment as the possession of a gold ornament, information is not 
itself wealth. More information is not more wealth. Much like gold, 
information has an important representational role—towering 
hierarchies are built on the notion that only those at the top have 
access to all the information the organization contains. Unlike 
gold, though, information can be used to create wealth. Later 
chapters will explore in some detail the contribution of informa¬ 
tion to the creation of whatever wealth innovation brings. The 
second problem is that the accumulation of information is not 
quite like the accumulation of gold. There is no limited supply 
of information—quite the reverse—and the acquisition of informa¬ 
tion, unlike the acquisition of gold, does nothing to diminish the 
stock of the supplier. 

Notwithstanding these objections, the argument proceeds. Be¬ 
cause the possession rather than the use of information is ima¬ 
gined to bestow wealth, it seems necessary to guard information 
that has been acquired lest others seize it. Those who keep trade 
secrets are guarding the information they possess, as are those 
who maintain commercial confidentiality, or who look to intel¬ 
lectual property legislation to establish rights over information. 
Because the having of information is seen as an essential precon¬ 
dition to the using of information, security to retain information 
is frequently judged appropriate. With security comes the hoard¬ 
ing of information, it being much easier to mount guard over 
hoarded information than over information that is flowing or in 
use. Thus does the value attached to information reinforce the 
distinction between the having of information and the use of 
information, so that information which can be properly secured 
can be regarded more highly than that which cannot. 

in its extreme form, this attitude presents very serious prob¬ 
lems indeed. At first sight, it would seem to facilitate change in 
that information is being sought to swell the hoard, but then 
others are equally anxious to prevent the loss of the informa¬ 
tion they possess. Market transactions in information—always 
problematic—are further impeded by a greater reluctance to 
sell than to buy. Systems for the exchange of information are 
much more efficient than market transactions, but such systems 
require that information be given if it is to be received. This is 
anathema to the mercantilist mentality. When the organization 
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become^ a storehouse of information because the mere posses¬ 
sion of information is assumed to bestow wealth, leakage must 
be prevented at all costs. 

INFORMATION MERCANTILISM IN PRACTICE 

This al sounds quite absurd; surely no one would expound and 
defend such a philosophy. Well no, certainly not in its entirety. 
Information mercantilism is an attitude rather than a logical 
explan tion of behaviour. Like racism and sexism, it tends to be 
covert, and apparent in part rather than in whole. If the attitude 
is defe ided at all, it is with emotion rather than with logic. But 
prevail nt it certainly is. Take the example of national security 
export controls, the system employed by Western governments, 
and especially that of the United States, to prevent the acquisi¬ 
tion of Western dual-use technolog} 7 —that with both military and 
commercial application—by the Soviet bloc. With total justification, 
it was;argued that the hardware itself was much less valuable 
than the information required to make the hardware, the know¬ 
how. So, this information had to be prevented from leaving the 
West; -it had to be guarded. The extraordinary measures taken 
to do this, the complications and implications arising from their 
imposition, and their inevitable failure to achieve their declared 
aim are the subject of Chapter 7. Of relevance now is the informa¬ 
tion mercantilism which supported such a preposterous sys¬ 
tem, a system which would not have been tolerated but for the 
instinctive appeal of its justification. It was sheer information 
mercantilism which reduced high-technology firms, accustomed 
to creating wealth through rapid innovation dependent on the 
ready exchange of information, to paranoid hoarders of this same 
information. 

Information mercantilism is all too evident in many organiza¬ 
tions. The approach of firms to industrial espionage is redolent 
with the attitude: information is to be retained within the firm 
because management is convinced that the firm will lose wealth 
if it goes elsewhere. This often regardless of experience that the 
firm's information is of more value to it outside than in, that 
each firm in an industry innovates and prospers more when the 
whole industry advances together. Government programmes 
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which seek to stimulate the flow of information into a nation's 
firms, but which refuse to let information out—the subject 
of Chapter 9—are wonderfully mercantilistic. Similarly, a large 
part of the justification for governments providing firms with 
incentives to perform R&D is that the firms should be com¬ 
pensated for the loss of their research information to others. [27] 
The use of the patent system to protect information rather than 
to disseminate it—the nub of Chapter 11—displays the same 
mercantilistic approach. So, too, do attitudes which discourage 
employee mobility on the grounds that employees will take to 
new employment what they have learnt in the old. Restrictive 
covenants and non-disclosure agreements seek to prevent this, 
as do understandings among employers not to steal staff from 
each other, golden handcuffs on employees, and even the reluct¬ 
ance to train employees on the grounds that they will only leave 
and take their information elsewhere. Where firms also aim to 
encourage innovation, a more self-defeating policy would be 
difficult to imagine, and it is entirely mercantilistic. 


THE RISE AND RISE OF INFORMATION 
MERCANTILISM 

The mercantilist transforms common agreement that gold repres¬ 
ents wealth into personal belief that gold actually is wealth. The 
information mercantilist makes a very similar transference with 
information. Just as the actual value of gold usually requires 
its combination with teeth or jewels or whatever, so the actual 
value of information generally demands its combination with 
other information. A lump of gold has little more than curiosity 
value, much like an isolated fact. Information has no intrinsic 
value; its value is derived almost entirely from its use and this 
demands its amalgamation with other information. Yet it is quite 
common, and becoming increasingly common, to refer to informa¬ 
tion in the abstract, as if it really does have an inherent value. 
Thus the information economy and the information society are 
less distinctive for the use they make of information than for the 
sheer prevalence of information. [28] Information technology, 
from the laptop to the Internet, is more remarkable for the 
amount of information it can handle, for the mass of informa¬ 
tion it can make available, than for its assistance in the use, and 
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even the acquisition, of information. This is mercantilism in prac¬ 
tice. Hence the importance attached to computer memory, the 
capacity of information technology to store information. Even the 
processing of information is seen less as the means by which 
information from the electronic store is used, and more as the 
system by which it is handled. It is akin to the sifting of gold 
through lingers. Thus it is that, despite the difficulties of finding 
much direct link between increased productivity and the adoption 
of information technology—the productivity paradox—adoption 
is still alrpost universally justified on the grounds that more in¬ 
formation technology means greater productivity. Despite Solow's 
trenchantj observation that 'You can see the computer age every¬ 
where but in the productivity statistics', [29] a mercantilist view 
prevails tnat to have information technology is to have informa¬ 
tion, andjto have information is to have wealth. If information 
technology reflects and reinforces many mercantilistic attitudes, 
so, too, do attitudes towards the removal of information, towards 
discarding and forgetting. The mercantilist treasures every scrap. 

There U now no dispute, as once there was, that information 
is important. While this represents victory for those who have 
argued lohg and hard that information has been neglected, [30] 
it has also given an unintentional fillip to information mercant¬ 
ilism. If information really is important, then it would seem to 
follow that special care should be taken of it, that it must be 
guarded, information is valued simply because it is information, 
because it exists, an attitude previously confined to the filing 
clerk, but which is now evident wherever there is information 
technology. With very few exceptions, information has no value 
except in *use: in as much as hoarding of information restricts 
the use of information, hoarding also restricts its potential to con¬ 
tribute to Value. The next few chapters consider why, although 
a store of information can certainly be used, it is unlikely to pro¬ 
duce valu indefinitely. There is mounting pressure for change; 
innovatioii becomes essential. The following chapters argue that 
neither is likely without fresh information, and that usually 
from external sources. So, whence the information comes is con¬ 
sidered together with how it comes and how it is used. A basic 
observation is that information must be given if new informa¬ 
tion is to be received, which fits nicely with earlier observations 
on information networks and the nature of information, but 
which is t tally at odds with information mercantilism. 
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change and Innovation 


THE QUEST FOR INFORMATION 

Most people are hard put to say what information is, perhaps 
because information itself is needed to attempt the explanation, 
but more ikely because of the intangible ubiquity of the good. 
Because information is intangible, it is easier to picture its phys¬ 
ical associations than the good itself. Because it is ubiquitous, 
information is more remarkable in its absence than in its pres¬ 
ence: total ignorance is more exceptional than partial knowledge. 
Information is even commonly described in terms of what it is 
not—not data, for example—as if elimination of what need not 
be definek automatically defines what remains. 

Here tlie concern is with information as that resource which 
allows change to occur. [1] To be sure, other resources are almost 
certain to be required as well, but it is hard to see how any¬ 
thing new, anything different, can be done without an addition 
of information to that already in use. Thus, understanding of 
change i likely to be increased by considering—as these next 
few chap) ers do—whence information comes, how it comes, and 
how it is used. Change, of course—the transition from one state 
to another—provides its own perspective on the way things are 
done; the lessons of history are learnt through understanding 
what is lone now in the light of what has been done before. An 
informa ion dimension augments this perspective, supplying the 
flesh of meaning to the bare bones of comparison. 

Some’ would argue that all information already exists, that 
all the hand of man must do is find information and use it. [2] 
Yet, man does tend to distinguish between information that is 
available and information that is merely out there somewhere, 
betweeii that which is known and that which is not. More par¬ 
ticularly, he distinguishes between that which he knows himself 
and that which is known by others. While what is not known at 



38 Information and Theory 

all—whether the information is yet to be created or is out there 
somewhere—has value in its potential to become known, more 
value is commonly perceived to lie in the acquisition of informa¬ 
tion already known by others. Information may be sought for 
its own sake, to satisfy the thirst for knowledge: much more 
commonly it is sought to add to the resources already available 
to do things. Information is a means rather than an end. 

This compulsion to know more can lead to the supposition 
that it is the quest for information, rather than information itself, 
which is fundamental to change. The searching, finding, and 
acquiring of information may overshadow the contribution of 
what is sought, found, and acquired. The consequences of this 
perspective are considerable. Innovation is- seen entirely as a 
function of man's endeavours, his research in particular, or of 
those of his creations to facilitate these endeavours—his institu¬ 
tions, customs, and organizations. Change is seen as a process, 
something devised by the wit and will of man. This view is 
not necessarily wrong, but, like any dominant perception, it is 
intolerant of alternatives. An information perspective serves to 
put man in the background for a moment; it allows change and 
innovation to be seen were there other than man to see them. 


CHANGE AND PROGRESS 

The terms 'change' and 'innovation' are used synonymously, 
innovation most commonly in the context of technology, change 
more generally, though increasingly in the context of the organ¬ 
ization. Both are associated with progress, though they are cer¬ 
tainly not synonymous with progress. Change may indeed be 
required for progress, but change does not necessarily bring 
progress, except in the purely pedestrian sense of progression 
to a succeeding state. Progress in the sense of the betterment 
of something or someone is not an inevitable consequence of 
change. [3] Things sometimes have been better in the past and 
there is no justification for seeing change and innovation as inher¬ 
ently good. Why, then, is optimism so prevalent? 

The view that change is progress may be clearest to those who 
are not directly involved in its practice and to those who benefit 
from change. Many gain little from change, some nothing at all, 
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and somejlose; most are averse to the uncertainty which even 
beneficial change entails. [4] Thus, many employees in the early 
Eighties, tor example, were extremely apprehensive about the 
impact of |technological change on their skills and working con¬ 
ditions. [5] This at the very time when public servants and their 
political masters were fired by the need for technological change 
and were extolling the benefits of innovation. The proponents 
of innova ion are seldom those who undergo its traumas; the 
innovation they advocate is innovation elsewhere, innovation 
by someone else. Similarly, different perceptions of change are 
evident in; those who direct change and in those who endure its 
consequences: to have some control over change—perhaps even 
the illusion of control—is at least to perceive a reduction in the 
uncertainly it entails. 

This is Straightforward enough, but there is another dominant 
perspective on change which is less obvious. Clearly any change 
that does;not happen instantly involves some sort of process, 
progression from one state to another, perhaps through several 
intermediate stages. But is this the sort of process that can be 
repeated ike a scientific experiment? Some change is unques¬ 
tionably stochastic: some can be depended upon to occur pre¬ 
cisely as planned. Most change—and perhaps all change wrought 
by man—jfalls somewhere in between. This poses problems for 
those wh(j> can accommodate no mystery in the means by which 
change is; brought about. [6] Frustration is particularly evident 
in those who would guide policy or strategy for change, those 
who are intolerant of the uncertainty in the relationship between 
cause anc effect. The guide who can lead only part of the way 
may want for patronage. 

Consequently, there is a tendency among the proponents and 
leaders oj : change to disregard the unpredictable—the random 
element in change, serendipity in innovation—and to focus on 
what seer as to be predictable. Past experience of change should 
warn us that transition is neither smooth nor predictable, yet it 
does not. The view of how present change came about is very 
much bounded by what elements eventually contributed most, 
and most directly, to the change. Hindsight tends to exclude 
what seeraed relevant and promising at the time and proved to 
be anything but, and it inevitably excludes the uncertainty which 
pervades jail efforts to change. The impression of smooth passage 
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from initiation to innovation is all that remains, and only the most 
traumatic of interruptions to progress are indelibly impressed on 
the memory (see Fig. 2.1). [7] 

Perceptions of past change as the outcome of a neat and 
ordered process, sanitized of all uncertainty, [8] lead inexorably 
to the notion that how to change can be learnt in much the same 
way as what to change. [9] Learning to change is taken to be 
the transfer of information from those who know to those who 
do not, a process which can be directed and controlled. Such 
learning, in its implication that there is nothing worth know¬ 
ing that is not already known—usually elsewhere in the same 
organization—is really training. It reinforces both what is already 
done in the organization and those who decide what is done in 
the organization. 

Learning should be linked to freedom from dominance and ownership. 
Learning is a voluntary activity intended to achieve improvement. If 
'learning' occurs in a situation of dominance and control it should be 
termed training. [10] 

Indeed; understanding how to change and innovate comes as 
much from appreciating what is not known as from absorbing 
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Fig. 2.2 r he billiard-ball effect 

what is. Yet the exigencies of order and control deny the import¬ 
ance of mystery and curiosity, of ignorance and forgetting. [11] 
In their place there is often a sterile environment of best prac¬ 
tice and benchmarking, of innovation which, having been cre¬ 
ated, then diffuses as ordained to produce adoption dots on maps 
and to ha\|e impact and implications. Fig. 2.2 depicts in A change 
as it tends to be perceived by those who implement and direct 
it—as a p ocess akin to potting a billiard ball. The designated 
ball somehow finds the corner pocket, avoiding all other balls 
on the tab e. In B, the ball never reaches a pocket, but does scat¬ 
ter all the other balls. It is hardly possible to change a part of 
the whole vithout affecting the other parts, an effect which adds 
to the uncertainty of the intended change. 
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Boundary of organization 


Fig. 2.3 Linear model of technological change 

CHANGE AS PROCESS: THE LINEAR MODEL 

The best example by far of the desperation to disregard the 
uncertainty in change and to claim mastery over a process is the 
linear model of technological innovation. This depicts new tech¬ 
nology as the product of process, with innovation emerging from 
a series of steps in the industrial management of technology. It 
is presented as axiomatic that science must precede technology, 
invention must precede innovation. In its classic form, the linear 
model portrays research coming first, followed by development 
and ultimately innovation—a perception which permits those 
who believe that innovation is good to be convinced that R&D, 
as a prerequisite for innovation, is also intrinsically good. 

Technological advances are possible only because of major investments 
in research and development [12] 

Fig. 2.3 shows variations of the linear model with the asso¬ 
ciated dimension that, because a process is at work, it can be 
controlled and therefore contained within the boundaries of 
an organization. Even market pull is the organization's inter¬ 
pretation of demand rather than actual market response to pro¬ 
totypes, so that too is conceptually within the organization. Only 
once the linear process is quite complete does the organization 
open its doors to deliver its innovation to the outside world. 

There is also a sociological dimension to the model stemming 
from the perception that research initiates the process that cul¬ 
minates in technological innovation: those responsible for setting 
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the process in motion are accorded greater status than those who 
follow in their footsteps. The scientist, who starts the ball rolling, 
is regarded as a professional; the engineer, who keeps the ball 
rolling ar d maintains its direction, regards himself as a profes¬ 
sional; ar d the salesman, who simply passes on the ball to an 
eager ma dcet, neither regards himself, nor is regarded, as a pro¬ 
fessional.. The scientist wears a white coat, the engineer a brown 
one, and ‘the salesman something flashy and tasteless. 

I remember vividly when I proposed switching from science to engin¬ 
eering at Cambridge being dissuaded by the disdainful assurance that 
I was 'cleyer enough' to do science. [13] 

The linear model is a simplistic portrayal of technological change 
as an inevitable, unidirectional, and discrete process. It is this 
very simplicity which has long been the model 7 s strength. The 
function jof any model is to simplify in order to facilitate under¬ 
standing! The more complex the phenomenon—and change is 
decidedly complex—the more needed the simplification. Precisely 
because it is so welcomed and because it presents such a tiny 
target, simplicity is actually very difficult to challenge. Even so, 
the reputation of the linear model of technological change has 
been thoroughly and convincingly destroyed by a barrage of 
research, and practical observation. Most devastating has been 
the revelation that much contribution to change comes from out¬ 
side the closed system of the model, from beyond the confines 
of any ohe organization or single system. [14] Almost as damag¬ 
ing has been the finding that links between science and indus¬ 
try, eveA within a single organization, are not especially close. 
But the coup de grace has been recognition that the unidirectional 
flow of information fundamental to the model is in fact multi¬ 
directional, with innovation as likely to inspire research, and 
much else, as research innovation. It follows that innovation is 
not the jculmination of a process, and consequently that there 
may be no particular process involved. Innovation would seem 
to be in lerently incremental with change itself stimulating and 
contributing to further change. With doubt cast on the very exist¬ 
ence of process, the linear model of technological change would 
seem to' lie in ruins. 

Althoug} most innovations can be traced to some conquest in the realm 
of either! theoretical or practical knowledge that has occurred in the 
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immediate or remote past, there are many which cannot. Innovation is 
possible without anything we should identify as invention, and inven¬ 
tion does not necessarily induce innovation, but produces of itself. .. 
no economically relevant effect at all. [15] 

And yet the linear model survives, even thrives. In part this 
is because even a model which is wrong has a fundamental util¬ 
ity for those who would demonstrate its inadequacy; as a straw 
man, of course, but also as a convenient encapsulation. If even 
its opponents can find a use for the linear model, it should not 
be surprising that others for whom its acceptance brings specific 
advantages are supportive. Scientists are not opposed to the notion 
that their efforts are responsible for technological innovation, 
nor policymakers to the idea that innovation can be summoned 
up by the programmes they implement, nor managers to the 
control the linear model lets them feel they exercise over innova¬ 
tion. [16] Beyond these partisan interests, there is a vague and 
general feeling that if innovation happens—which it obviously 
does—then it must have started somewhere. For every omega there 
must have been an alpha. There is also a basic organizational 
requirement to deny the reality, and certainly the virtues, of dis¬ 
organization. It is all very well to allow that disorder produces 
unfavourable outcomes, but the favourable must be claimed as the 
product of good management, good decisions, good organization. 

This melange of basic reasoning, basic self-interest, and basic 
emotion permits persistent resort to a model which is quite 
wrong. Most often its use is implicit—as when policymakers 
and politicians proclaim the importance of R&D in national 
competitiveness—and there is no obligation to defend the model 
explicitly. But often enough its use is quite explicit, as when senior 
management declares innovation to be a central plank in its 
strategic platform, and that resources have been allocated for its 
carpentry. In such cases, it is not uncommon to find fervent 
denial of the linear model cheek by jowl with thinking that is 
derived directly from nothing else. This triumph of the sense of 
process over common sense is intriguing. Obviously the linear 
model presents an obstacle to any other understanding of change 
and innovation, but—far more serious—the concept of linearity 
buttresses a much wider range of thinking and action that would 
collapse without this support. 
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Technology push and market pull 

While apparently a concession to the reality that forces outside 
the contained world of the organization influence innovation 
within, the notion of market pull is really no more than a 
ix rage of technology push, which is transparently the 
linear model in another guise. The idea of the forces producing 
innovation within the organization as a cohesive unit shoving 
technology along a single track is fanciful enough, but that of 
external influences all heaving together to haul technology from 
the organization is even more unrealistic. [17] A major distinc¬ 
tion of external forces is that there is no prospect of directing 
and controlling them in the same way as forces within the organ¬ 
ization, dr perhaps at all. To portray them as a neat obverse of 
linear foijces pushing out innovation is to misrepresent both the 
nature of these pressures and their impact on innovation. It 
would be rather more helpful to picture the market pushing 
innovation every bit as much as technology, but this would 
convey tlje awkward impression of forces opposed, in conflict, 
of disarray and uncertainty. 


Technological determinism 

It is understandable that scientists and engineers should be 
inclined to assume that their own contribution is seminal in the 
creation c|f innovation. It follows that, in as much as innovation 
brings increased competitiveness and other benefits, scientists 
and engineers see their efforts, and themselves of course, as dir- 
ectly responsible. From this vantage, it seems clear that technology 
is the driving force in innovation, and that all which technology 
produces is tributary to it. The linear model has been extended 
from the idea of technology 7 pushing to the idea of technology 
forcing, apd therefore causing. So, cause becomes the legitimate 
concern of scientists and engineers, while effect is quite distinct, 
the province of social scientists. This division of responsibility 
obviates any need that either group might have felt to become 
too entangled with the other. This is most evident in the scientists 
easy and eager assessment of the social benefits which will flow 
from technology, but it is also apparent in the social scientist's 
aversion tc any 7 detailed involvement with technology. [18] 
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Acceptance of cause and effect allows resort to various indic¬ 
ators of technological development to reveal what the world will 
make of innovation. This is a large part of the purpose of com¬ 
paring the R&D expenditures of firms, or of countries for that 
matter. Interest is not in R&D itself, but entirely in what the 
expenditure is assumed to reveal of future innovation and thus 
competitiveness and thus prosperity. This is also a large part of 
the purpose of comparing the patent applications of firms and 
nations. [19] Patent statistics have no more inherent interest than 
R&D statistics, and that is very little indeed. In much the same 
way, some of the cruder notions of technology trajectory, of a 
set course for technological development, are dependent upon 
the acceptance of linearity. 


Technology and industry policy 

Innovation is considered to be essential for national prosper¬ 
ity and governments are seen to have a responsibility for its 
encouragement. The linear model is a godsend: governments 
may restrict their intervention to one of the most abstruse of 
industry's activities, as distant as could be from the commercial 
interests of industry in the market. [20] Additional support for 
this approach is derived from the theory of market failure as 
applied to technological change, the notion that individual firms 
cannot reap all the benefits from their own R&D, that some will 
escape into the economy at large. [21] Therefore, the economy, 
represented by government, is to compensate firms for their 
loss by subsidizing their R&D. Failure to do so, it is argued, 
will result in firms underspending on R&D and consequently in 
fewer benefits for the economy from innovation. [22] 

The deficiencies of market failure theory are considered else¬ 
where. For the moment, it is relevant to note only how linear 
are the assumptions surrounding this application. The theory 
leaves no room for doubt that R&D results in innovation and 
that the link is direct. It is the linear model which underlies the 
justification by which governments seek to encourage maximum 
innovation with minimum interference in the affairs of indus¬ 
try. This is despite ample evidence that government assistance 
for industrial R&D has little impact on innovation from indus¬ 
try, [23] and every suggestion that assistance in the market would 
be much more likely to have the impact that governments desire. 
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High technology 

Even whe n governments are expected by their electorates to be 
more interventionist in their innovation programmes, it is hard 
to ignore the influence of the linear model on their efforts. Take 
high technology, a category once defined by the immense benefits 
presumec to emerge from the innovation it produced. Immense 
benefits naturally required immense innovation and this, in turn, 
immense expenditure on R&D. Indeed, high-technology indus- 
tries were identified by their generous expenditure on R&D, if 
not by their capacity to spend yet more. High-technology firms 
found governments everywhere eager to encourage yet higher 
levels of spending on R&D. As their programmes were com¬ 
monly evaluated not in terms of innovation output, which would 
have beep difficult, but in terms of resources put into R&D, which 
was mud(i easier, the success of high-technology programmes 
was assumed. The stock market, industry itself, and society as a 
whole wete less impressed by benefits which were easier to meas¬ 
ure than j:o effect. Yet their reservations have been interpreted 
as an indictment of high-technology industry itself, and not of 
the linear! justification for the means by which high technology 
was encouraged. 

Science and technology parks 

Most prominent among the alternative means of encouraging 
innovatior in high technology has been the science or technology- 
park. Significantly 7 , the terms are used indiscriminately. These 
parks provide accommodation and an environment considered 
appropria; e for high-technology firms, generally new and small 
firms. The firms are even to look like the benefits they are sup¬ 
posed to jproduce; they are to be clean and modern, the very 7 
opposite df 'smoke-stack 7 industry 7 . In the same vein, their envir¬ 
onment is| to be green and grassy^ and as natural as artifice can 
contrive. |n the technology park there are shades of the green¬ 
field R&D of large corporations some thirty years ago, when 
R&D was regarded as such a precious activity that complete 
separationj from anything that smacked of manufacturing was 
deemed necessary to stimulate the professional creativity that 
was the wellspring of innovation. The thinking behind science 
parks is similarly simple, and alarmingly 7 linear: provide the right 
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surroundings as an input to high technology and the output 
will be beneficial innovation. It is significant that public rather 
than private funds have provided most of these surroundings. 
It is policy—policy for the perception of change with which 
the middle-class, suburban voter feels most comfortable—that 
has deduced that if ducks and ponds stimulate research, then from 
ducks and ponds spring forth monoclonal antibodies and the 
riches therefrom. Reliance on the linear model is even more 
starkly evident when, as is very often the case, science and tech¬ 
nology parks are located on university campuses. The reasoning 
is embarrassing: the scientific knowledge required for innovation 
resides in the university. Proximity will allow it to enter high- 
technology firms, where it will be converted into high-technology 
innovation. [24] This from those who would strenuously disavow 
any adherence to anything so discredited as the linear model. 


Education and manpozver 

A perpetual complaint of industry is that it lacks the quali¬ 
fied scientists and engineers required to generate the innovation 
expected of it. Industry is generally pleased to regard such human 
capital as a public good to be produced at public expense. When 
shortfalls in quality or quantity arise, it is the government that 
is held responsible, blamed for failure to provide the means for 
firms to generate innovation and hence to compete internation¬ 
ally. Similarly, when demand for scientists and engineers is slack 
and they very sensibly respond by seeking jobs in other coun¬ 
tries, what is the most natural of economic phenomena takes on 
the dimensions of a national disaster. There is talk of brain drain 
and selling the seedcorn upon which future prosperity depends. 

Were it not for the linear model, neither argument would be 
tenable. Industry might well attract more and better scientists 
and engineers were it willing to pay more. The same response 
might rapidly reverse a brain drain. Were the problem to arise 
with accountants rather than scientists and engineers, this would 
be the response. The problem does not arise, and quite simply 
because scientists and engineers in the UK are expected to ply 
their trade, to stick to their last in a way that those with other 
qualifications are not. No eyebrows are raised when accountants 
enter general management: it is seen as a complete abandonment 
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and betrayal of profession, a refutation of values and beliefs, a 
waste of human resources, an indictment of industry and edu¬ 
cation policy when scientists or engineers do precisely the same 
thing. Th<pse with qualifications in science and engineering are 
expected, and expect themselves, to play a seminal role in innova¬ 
tion, to accept responsibility for creating the means by which 
wealth is' generated. Such inflexibility meets its just deserts in 
the labouj: market. 

The situation is exacerbated by education policy, at least 
by that considerable part of education policy directed to the 
enhancement of wealth rather than of intellect. It is expected that 
resources devoted to the education of scientists and engineers 
will yield:returns in terms of innovation. When these returns are 
thought tp be insufficient, there is pressure for greater special¬ 
ization in the education of scientists and engineers that they may 
be the more productive. Thus is their flexibility further sacrificed 
to the belief that more resources applied at one end of a linear 
system wall inevitably yield more innovation at the other. 


INNOVATION FROM AN INFORMATION PERSPECTIVE 
The expert witness syndrome 

Simplicity being the essence of a model, complication reduces 
its effectiveness as a means of encapsulating and presenting 
a situation. This is of little consequence for those who are 
familiar with the situation, but it is of great moment for the 
uninitiated. They are dependent on the model for their grasp 
of the situation. Complication may sound impressive, but it does 
nothing to assist comprehension. To this add the expert witness 
syndrom ;, the preference of lawyers for expert witnesses who 
do not kr ow a great deal about their subject, but are still know r - 
ledgeable enough to be accepted as experts. Such witnesses can 
truthfull} provide simple and unequivocal answers to complex 
questions, whereas those who are more expert must be less 
definite ijf they are to be equally truthful. The juror finds the 
simple response easy to follow and its certainty convincing. The 
same iss xe arises when a simple model of change is opposed 
by one rr ore complex. Yet, what is readily comprehensible and 
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convincing does not necessarily promote understanding. There 
is need for a model which does advance the understanding of 
change and innovation, and which does not resort to the neat¬ 
ness and simplicity of process and linearity. 


Of packages and patterns 

It is quite possible, and actually quite useful, to perceive what 
is done, and the way in which it is done, as an information pack¬ 
age. A whole bevy of bits of information is required to do even 
the simplest things. Much of the information required is tacit 
information, derived from distant experience and deeply embed¬ 
ded. Some of the information is explicit, the stuff of which operat¬ 
ing manuals and blueprints are composed. The whole comprises 
an information package on which accomplishment of the task is 
dependent. If part of the package is missing, the task cannot be 
completed. If there is to be change in the way things are done, 
or in what is done, an addition is required to this information 
package. Put another way, an addition to the information pack¬ 
age means that new things can be done or old things done in new 
ways. 

This package model has its uses; for example, it accommod¬ 
ates the notion that learning by doing runs dry without the fillip 
of invention. [25] Yet the package model of change is not 
enough; it is patently unsatisfactory to picture what is done and 
how it is done as some sort of bag steadily filling with loose 
bits of information. How these bits relate to each other is clearly 
crucial. It is much more satisfying to picture the package as a 
pattern of bits of information so that what is done and how it is 
done becomes dependent not simply on collecting ever more bits 
of information, but on fitting them together into a pattern. Only 
when the pattern is complete can the task be accomplished. In 
such a model, minor change—typical in incremental innovation 
—would involve only a small alteration in the pattern: major 
change quite radical alteration (Fig. 2.4). 


Product and process innovation 

If this notion of packages and patterns does encapsulate change, 
it may seem more appropriate for process innovation than for 
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produdt innovation. A clear distinction is normally made between 
the way things are done and what is done, between the way 
things -are made and what is made. It is a distinction which ori¬ 
ginates in manufacturing industry, whence comes, in the opinion 
of mahy, the only real wealth, and consequently the only real 
innov4tion. There is no trouble at all picturing manufactur¬ 
ing innovation as a new sort of gadget, shiny in its polystyrene 
packaging and quite separate from the noise and machinery 
that produced it. As if to emphasize the distinction, factories 
custoiharily keep examples of their innovations, glass-cased in 
Reception, for visitors to admire before—or to obviate—their 
descent to the factory floor. 

The 5 distinction between process innovation and product 
innovation is less clear in the service industries. Here product is 
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process, the end result being scarcely distinguishable from the 
way in which it was achieved. An insurance policy is called a 
product, but the agreement between company and customer is 
only a formal acceptance of complex actuarial calculations and 
organizational procedures for indemnifying loss. The distinction 
is also seen to break down in some manufacturing industries. 
Take semiconductors: the characteristics and performance of the 
product are entirely a function of how it is made. [26] Changes 
in process are changes in product. The integrated circuit, for 
instance, was a process innovation (to permit the batch manu¬ 
facture of discrete transistors) before it was ever a product 
innovation. Extend this example, if you like, to the computer, 
a conjunction of tangible hardware and intangible software. It 
is unrealistic to see the innovation that takes place in one as 
being in some way quite different from the innovation that takes 
place in the other. 


Change and uncertainty 

It may be that existing ways of looking at change and innova¬ 
tion are unsatisfactory, but does an information perspective offer 
any improvement? In that it regards change as a matter of informa¬ 
tion, it would seem better able than other approaches to cater 
for uncertainty. To see change as process, especially a linear pro¬ 
cess, as a learning experience, seems to ignore uncertainty. An 
information approach not only depicts uncertainty as inherent 
in change, but also accommodates the uncertainty resulting from 
change. Indeed, the approach has some trouble distinguishing 
between change itself and the impact of change, simply because 
both the impact of past change and the predicted impact of 
future change make an information contribution to current change. 
The notion of cause and effect makes little sense when effect can 
also be cause. 

The information approach also copes comfortably, in a way 
that other approaches do not, with random change. It is quite 
understandable that an information package not fortified and 
defended may be penetrated by stray bits of information, and 
that some of these bits may happen to fit within a pattern. Even 
the routine of the nunnery is not sacrosanct from such intrusion. 
As for learning to change, normally perceived as replicating the 
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patterns created by others, that becomes the deliberate acquisi¬ 
tion of njew bits of information for addition to the package and 
fitting w.thin the pattern. [27] Evidence suggests that, whether 
through earning or more passive acquisition, these bits emanate 
from a ^ ast range of sources and are conveyed by a variety of 
means, the information perspective has no trouble with this 
reality. Ip contrast, other approaches tend to view learning to 
change a an instructional process, often an organizational pro¬ 
cess, wh ?reby those who are to change can be tutored in what 
they must do. [28] Add linearity and learning to change is per¬ 
ceived tc follow a determined path; it takes on the characteristics 
of a production line processing information in the manufacture 
of change. Two examples of this mode of thinking will be more 
than enough. 

Change will occur when K x D x V > C, where: 

K represents Knowledge of first practical steps 

D represents Dissatisfaction with the status quo 

V represents the desirable Vision of the future 

C represents the Cost (material and psychological) of movement, [29] 
Change Will occur when C x V x L > I, where: 

C represents significant pressures and arguments for change in the 
inneij and outer Context of the organization 

V represents the presence of Visionary leadership 

L represents the perceived Legitimacy of change proposals 

I represents the organizational Inertia sustained by the current dom¬ 
inant] ideology. [30] 

But it { is the linear model itself which contrasts most vividly 
with the ; information perspective and which perhaps best illus¬ 
trates the advantages of the perspective. The linear model's 
deficiencies are legion and widely acknowledged, yet it survives 
to undermine understanding and to create massive misunder¬ 
standing! of change and innovation. It cannot cope with the com¬ 
plexity of reality; the observation, for example, that the impetus 
for innovation can come just as easily from other activities in the 
organization as from R&D, and that there is no predetermined 
order in which these activities must make their contribution. [31] 
Indeed, the notion of an information package accommodates 
nicely the observation that sources outside the organization must 
be explo ted for the new bits of information that change is likely 
to require. While a focus on research suggests the importance 
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of creating new information for change, emphasis on informa¬ 
tion suggests that very little information is actually created and 
that very much is gathered—even in research. [32] Even where 
external information is not exploited and change is dependent on 
information already contained within the organization, the informa¬ 
tion perspective still copes. Change is then dependent on either the 
discovery and incorporation in the information package of bits 
of information which have lain neglected within the organization, 
or—much more likely—on the rearrangement of the bits the 
package already contains to form a new pattern. [33] A jigsaw is 
a helpful analogy, though some sort of pattern, be it ever so 
elementary, always exists before rearrangement, and there is 
never any ultimate, definitive pattern. In this sense, all innova¬ 
tion is incremental, it builds on what existed before. The idea 
of a pattern is also useful in that it suggests that alternative 
patterns may be formed, not only by adding new bits of informa¬ 
tion, but by discarding old bits. So entrenched is the view of 
change as improvement wrought by disciplined accumulation 
that the importance of forgetting is itself forgotten. [34] An informa¬ 
tion perspective accommodates forgetting as easily as it accom¬ 
modates learning. 

Where an information perspective fails dismally is in its abil¬ 
ity to prescribe. It may well aid understanding of how change 
comes about, but it has little to say on how to bring about that 
change. Other perceptions of change and innovation have much 
to say on this matter. This does not mean that they are correct, 
of course, though they are definitely reassuring. They present 
change as an ordered process which can be controlled. The 
importance of control is paramount, and it is for this purpose, 
not for understanding, that order and process are sought. An 
information perspective may be an aid to the understanding of 
change and innovation, but it offers no assurance whatsoever of 
order and process, no ready means of control. 
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Sources of Information for 
Change and Innovation 


A GLANCE EAST 


If innovation is a new pattern of bits of information, it is legit¬ 
imate to ask whence come these bits, how they make their way 
from their source, and how they are formed into a new pattern. 
The lastjtwo matters are major issues and the subject of the next 
two chapters. The first is the subject of this. 

Even jthe most uncompromising interpretations of the linear 
model do not insist that research provides absolutely all of the 
information required for innovation; merely the first and most 
important bits. The remainder apparently come from succeeding 
activities of secondary importance, secondary because, though 
their contribution to innovation be minor, it is still apparently 
inadequate. Thus, failure of a firm or an industry or a nation to 
innovate is normally attributed to deficiencies in design, or pro¬ 
duction, or marketing; any of a large range of activities—except, 
of course, research. If any deficiency in research is admitted, it 
is in the amount and not the quality of the research performed. 
Research quality, like scientific fact, is taken to be absolute. 
Research; quantity is always insufficient. The argument that it 
is possible to spend too much on research, though thoroughly 
plausible, is rarely voiced. One consequence of this perception 
is that ndt a few countries are pleased to look upon themselves 
as naturally inventive and ingenious—a sentiment supported by 
patent statistics, or citation analysis of academic publications, or 


numbers of Nobel laureates—but slow to seize the advantage 
this should present for innovation. The unhappy but revealing 
expressiojn used is that they have trouble turning invention into 
innovation. The British certainly see themselves in this way, but 
then so dp the Australians, and so do the Peruvians. The Japanese 
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reputation for being strong in innovation and weak in research 
is really quite exceptional. 

Our modem history is littered with examples of inventions that were 
first developed in Britain but which had to go abroad to find compan¬ 
ies willing to manufacture the final product. [1] 

Forty years ago, Japanese technology was held in low esteem. 
It was considered derivative, unoriginal. Stories abounded of 
Japanese touring the world's factories en masse to pick up every 
scrap of information they could find. The world obliged, per¬ 
haps in much the same way that British companies opened their 
doors to curious foreigners during the Industrial Revolution, 
confident that while potential competitors might copy a specific 
change, they could not match the continuing pace of change. 
British entrepreneurs of the eighteenth century were generally 
quite correct, at least for their foreseeable future, but in picking 
up whatever they could, the Japanese managed not just to match 
but to exceed the pace of change. A country which was once 
renowned for its cheap metal pressings, labelled 'Empire Made', 
is now much better known for innovation in a range of industr¬ 
ies that is envied by competitors in other countries, and to which 
the huge increase in Japanese prosperity is largely attributed. 
Yet, legend had it that the Japanese capacity to innovate was 
based on copying what others did and not on domestic research. 
With the Japanese rapidly catching up with the world's leaders 
in innovation and unable to invent, it seemed inevitable that the 
Japanese innovation machine must run out of steam when it 
could no longer be fuelled by foreign inventions. 

Even now there are those who console themselves with this 
belief. Others choose to see Japanese innovation as a continu¬ 
ing threat. The Japanese myth has been so useful in stimulating 
and directing both technology policy and technology strategy in 
the West that there has often been little incentive to examine the 
reality. [2] This is basically that the Japanese have elevated the 
many other activities that contribute to the organization's innova¬ 
tion to a prominence they have rarely achieved in the West. Con¬ 
versely, research has simply never been accorded the dominant, 
seminal role in Japan that is claimed for it in the West. That for¬ 
eign observers have for so long focused on perceived deficiencies 
in research as the chief characteristic of the innovation they fear 
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and adijnire is tribute to the pervasive strength of the linear model. 
That this has been changing is less attributable to revisionist atti¬ 


tudes t wards Japanese innovation than to an interest in trans¬ 
ferring apanese management methods to the West. These have 
been sdught not specifically to improve the capacity of Japan's 
chief cdmpetitors to innovate, but to increase their competitive¬ 
ness, especially through higher quality. If innovation is required, 
it is as | a means rather than an end, a supporting role which 
innovation has not normally been allocated in the West. Much 
of the reverence for Japanese ways in management is fad. West¬ 
ern management has imposed—superimposed—many a technique 
Japanese in little more than name, sanitized to suit Western tastes. 
At least some of these techniques originated in the West in the 


work o Drucker and others, and in the West they were sum¬ 
marily ejected. [3] Not surprisingly, the most fundamental use 
of Japanese management methods in the West has been by the 
Japanest themselves in their own subsidiaries. 

The idoption of Japanese management methods may not 
have be:en much stimulated by interest in Japanese innovation 
methods- Even so, it has helped to counter the argument that 
Japanese methods of innovation were irrelevant as a model for 
the West because they could work only amidst a whole host of 


other Japanese ways. At least some of these other ways have now 
been injported, and with them the context in which Japanese 


innovation makes sense. At long last, Japanese innovation is 


accepted as relevant to Western industry not just as threat, but as 
examplq of how innovation happens and perhaps even of how 
it can b managed. [4] 

Part ojf the explanation for Japanese strength in innovation lies 
in the ability to gather information from a wide variety of activ¬ 
ities witiin the organization, each of which is deemed to make 
a contribution every bit as important as that from research. What 
has bee|i characterized negatively in the West as innovation 
despite weak research is more accurately and more positively 
innovati an based on the strength of many other organizational 
activities . But no matter how well they are performed as dis¬ 
crete activities, their contribution to innovation would be spas¬ 
modic ajnd haphazard were it not for the interest taken by 
Japanese! managers in activities beyond those for which they 
are immjediately responsible. In part, this is attributable to the 
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Japanese system of giving managers wide experience in many 
departments; in part to management by consensus. Thus, Japanese 
managers not only have personal experience of what goes on 
elsewhere in the organization, but also feel themselves respons¬ 
ible for these activities. This has sometimes been represented 
as a system by which information is pooled and shared: it is 
perhaps more realistic to see the system as one in which informa¬ 
tion is traded, not in open barter, but as part of a tradition 
in which obligations are recognized and honoured. [5] The 
consequence is that information from one part of the organiza¬ 
tion is readily made available to other parts, a situation which an 
information perspective suggests is highly conducive to change 
and innovation. This situation does not exist in many Western 
organizations. A survey of competitive intelligence programmes 
in US firms found an appreciation that all employees acquired 
information and that these discrete bits had to be combined with 
others before they could be used. It also found that employees 
had no incentive to contribute their information mite: 'How do we 
motivate employees to contribute data without being asked?' [6] 
There can be a problem when innovation must spring entirely 
from information available within the organization, Japanese or 
any other. Obviously, the larger the organization, the more informa¬ 
tion it is likely to contain, and the more information available to 
contribute to innovation. But be the organization ever so large, 
the information within is there not to rattle round pointlessly 
until the day when it might make a contribution to innovation, 
but because the organization has some use for it. Basically, the 
information inside the organization supports what the organ¬ 
ization is already doing. To be sure, there will be information 
lying neglected in some remote corner that may be brought into 
the information package that is innovation; and innovation may 
well be wrought by rearranging the bits of information in exist¬ 
ing patterns to form new patterns. Learning by doing, from 
experience on the job, is almost entirely the latter. An example 
of the former might be the model of an integrated circuit which 
emerged from the physics cupboard at the Telecommunications 
Research Establishment at Malvern in 1957. Though the device 
never worked and was rapidly returned to its cupboard in the UK, 
it may have made a small and extremely indirect contribution 
to radiral innovation in the United States. Innovation derived 
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entirely; from the organization's internal information is unlikely 
to be radical; it tends to produce small changes, though they are 
often numerous. Most innovation is of this steady, incremental 
sort rat aer than the radical innovation on which fortunes, firms, 
and whole industries are occasionally built. Indeed, in as much 
as the former is a product of the organization, of its own informa¬ 
tion and systems, and causes little disruption, it is often pre¬ 
ferred to radical innovation—so much so that it can be a major 

obstacle to major change. [71 
I • 

In this company, which is big, the sailing ship effect is very large. The 
production division will carry on doing what they have done and do 
it a little better because they have large technological resources and if 
you coitie with a new invention they will be against it. These fellows 
will say] 7 Oh well, we can probably do it by tweaking our existing pro¬ 
cesses'. |And they will do that until they make a better [product] than 
you can| make with a revolutionary idea, because in the beginning you 
aren't high up on the learning curve. So you don't win and it takes a long 
time, until everybody is really screaming that the new will take over. [8] 

Fig. 3.1 is an attempt to depict the problem facing the organ¬ 
ization:! bits of information are contained within its boundaries, 
but th^re are many more outside. While the bits within have 
simpler shapes than those outside, and will easily fit together, 
the addition of some external bits is required for change. The 
greater* the contribution of these external bits to the information 
packages within the organization the more radical its innova¬ 
tion. Not only are these of less regular shape and hence much 
harder jto fit with other bits of information, but there is also an 
infinity: of them from which to choose. 

OBVIOUS SOURCES OF INFORMATION 

Radical innovation, and even the continuation of more modest 
incremental innovation, demands new information, which gen¬ 
erally means information from outside the organization. Whence 
comes fthis information? The vast majority of external informa¬ 
tion will assuredly be new to the organization, but there is an 
awful lot of it and most is quite incompatible with the informa¬ 
tion inside the organization. No matter how willing and how 
great the effort, most cannot be squeezed into the organization's 
existing information packages. It simply does not fit and can 
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Fig. 3.1 Information bits 

make no contribution to information patterns already in use. The 
firm making tractor wheels has no place for information about 
the manure most beneficial for the growing of leeks, or the ice¬ 
cream flavour most favoured by Indonesian youth, or the astro¬ 
logical configuration considered most propitious by Amenhotep. 
A more practical alternative to searching the haystack in the hope 
of finding a needle or two is to look where needles are likely to 
be found, sources that can be relied upon to have information 
that fits. For the firm, this might mean a trade association, a 
responsible government department, a research association or 
university department involved in similar work, collaborators in 
the same industry, specific classifications of patent applications, 
and so on. Though internal information would fit more easily 
still, obvious external sources provide information that fits far 
more readily than that from the huge variety of other possible 
sources. [9] The role of the consultant is less to find external 
information of use to the client than to find external informa¬ 
tion that will fit with the client's information and still be of use. 
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A traae-off is apparent: it is between the information that is 
easies : to use, and easiest to find, but which can make only a 
small contribution to change, and that which is much harder to 
use, much harder to find, but which can make a major contri¬ 
bution to change. If there is any single issue that is central to 
the management of change, it is this. While the management of 
change is normally seen as a matter of encouraging the organ¬ 
ization to welcome and accept change, much more is required 
of management than exhortation and the following of recom¬ 
mended procedures. The task of deciding where the balance lies 
between ease of fit of information and its contribution to change 
is one: requiring judgement and discretion in conditions of mas¬ 
sive uncertainty and where there is no right or wrong approach. 
This demands the most fundamental of management skills. 

THE NIH SYNDROME 

5 

Resorf to any external source of information, even when it yields 
bits tl^at fit nicely in a new information pattern, presents further 
problems. One of these is particularly evident in what is known 
as the frot-invented-here (NIH) syndrome—the resistance of organ¬ 
izations to developing, manufacturing, and marketing what has 
been invented elsewhere. This is nothing more than a sober 
reactiqn to a hopelessly linear expectation, yet the NIH syndrome 
is widely castigated as mindless rejection of any external influ¬ 
ence cjn internal change. That the syndrome exists is irrefutable; 
that there is considerable justification for its existence is less 
appreciated. Even where the problem of finding external informa¬ 
tion relevant to the activities of the organization has been solved, 
the vdry fact that it is torn from a context different from that 
prevailing inside the organization means that it may not fit. 
Relevance by no means ensures compatibility. What seems to 
those Dutside like a sensible approach for the organization may 
seem [ess sensible to those inside, perhaps because it has been 
tried previously, because it is incompatible with something else 
the organization is planning, or perhaps simply because an 
influential individual is committed to an alternative approach. 
The external source is unlikely to be aware of such internal cir¬ 
cumstances, to have access to the mass of secondary information 
which supports and preserves the organization's information 
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packages. An information perspective suggests that, in as much 
as the NIH syndrome appreciates the difficulties of assimilating 
external information, it is actually sympathetic to innovation. 

It is hard not to conclude, however, that the NIH syndrome 
is much more a product of organizational demands than of any 
appreciation of the information demands of innovation. This is 
apparent in the cursory dismissal of external information that 
cannot contribute to the organization's innovation, but it is trans¬ 
parent in resistance to external information that can. Such Luddite 
reaction is not at all uncommon. In part it is explained by an 
understandable aversion to the uncertainty and disruption that 
accompanies change, but a further explanation is that any admis¬ 
sion that external information is of value to the organization can 
be interpreted as an indictment of the organization's own informa¬ 
tion resources. Accompanied by the belief that new information 
is created rather than gathered, and that the process of creation 
is an organizational task, the indictment is especially damning. 
The NIH syndrome will be considered in some detail later on 
(in Chapter 6). An information perspective shows it to hide as 
many of the obstacles to innovation as it reveals. 


EXTERNAL INFORMATION AND CONTROL 

No matter how inadequate for innovation the information within 
its boundaries, the organization does at least exercise control over 
its own information. This is not the case with external informa¬ 
tion. Control is important to the organization; its structure and 
power balance are maintained through control. To invest re¬ 
sources in a project of which a crucial part belongs to someone 
else may seem at best imprudent and at worst thoroughly 
irresponsible. This is often precisely how the organization sees 
its situation if it does manage to find external information it 
can put to use. Indeed, the greater the contribution to innovation 
made by information from such a source, the more exposed the 
innovating organization is likely to feel. Thus, it is thoroughly 
understandable that the innovating organization will do what it 
can to reduce its exposure. When it insists on independent 
inventors having patent protection for the inventions they offer, 
the patent system is being used not just as a screening device. 
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but also is the means by which the organization rests assured 
that it can control this external information. In much the same way, 
collaborative agreements set down the terms under which informa¬ 
tion from other parties may be used. Membership of research 
and indus try associations brings with it assurance that all other 
members have agreed to such conditions. Formal agreements 
may also have been reached with such long-standing and obvi¬ 
ous sources of information as university departments, but even 
where thepe are absent, as they may be with government depart- 
ments, tacjit understanding has probably been established over 
the organ zation's rights to use information. 

While rhanagement can feel reasonably sure of the organiza¬ 
tion's entitlement to use information from the obvious external 
sources, no such assurance accompanies information from less 
obvious sources. The less obvious the source of external informa¬ 
tion, the less assurance the organization is likely to have of its 
rights. In ;as much as obvious sources yield obvious informa¬ 
tion, and less obvious sources less obvious information, this will 
constrain the rate and degree of the organization's innovation. 
Those whose primary concern is technology transfer have often 
underestirj ated the importance of control to the organization, 
interpreting demands for ownership of information as resistance 
to innovat on or as failure to understand the nature of informa¬ 
tion. Thes elements may be present, but so too is the need for 
the organisation to control whatever it does. 


SEARCHING AND SCREENING 


Managem nt faces an impossible task if it attempts to search all 
external information for those bits that might fit into the organ¬ 
ization's own information patterns. The temptation is strong to 
avoid the task altogether and to rely exclusively on internal 
informatioji. This not only confines the search to manageable 
limits, but also allows the use of the organization's own informa¬ 
tion systems to screen information. The hierarchy which estab¬ 
lishes who reports to whom, and procedures which determine 
membersh p of committees, circulation of papers, and recipients 
of reports, exerts a powerful influence on what information is 
made available for specific activities. But these systems are geared 
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to internal information, not external. If external information is 
to be sought, even from obvious sources, additional screening 
mechanisms must be installed to separate the information which 
might fit from that which will not. Because existing mechanisms 
are integral to the functioning of the organization, these addi¬ 
tional screening mechanisms tend to be kept quite separate, and 
usually quite modest. There might be a committee formed to 
review inventions offered to the organization by independent 
inventors, or another to monitor information being acquired from 
a collaborator. Often this screening task is performed by a single 
individual, as when a manager is given responsibility for liaison 
with universities. 

But how to find and screen information from less obvious 
sources, where the search must always be much more extensive 
and the need for screening very much greater? There is certainly 
no easy solution to this problem, and it may be that it is beyond 
the power of any organization to resolve. A common organiza¬ 
tional response is to avoid the problem altogether, and hence 
the need to find a solution. Another is an incidental approach 
whereby the usefulness of information from less obvious external 
sources is judged in terms of the relationship between the organ¬ 
ization and the source. Where it is clear to the organization's 
managers that sources must be using information similar to 
their own, as when the source is in the same industry, then the 
relationship itself, the common interest, promises that informa¬ 
tion from the source may fit with that used in the organization. 
Where the relationship is closer still and some of the organiza¬ 
tion's activities are in some way integrated with those of the 
source, the fit is even more likely. Many producers have just this 
sort of integrated relationship with their suppliers and customers, 
made the closer and the more necessary by the application of 
such management techniques as just in time, and by computer 
and telecommunications technology. [10] Information from a sup¬ 
plier who is accustomed to delivering precisely what the pro¬ 
ducer wants when it is wanted and to co-ordinating his supply 
with the producer's demand is much more likely to fit with the 
information already used by the producer than information from 
a supplier with whom there is no such close relationship. Of 
course, it could be argued that the integration which gives some 
assurance that information will fit also reduces the variety of 
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sources from which external information is available. When 
the information provided by external sources is little different 
from that already in use within the organization, although fit 
may be easy, the information is unlikely to contribute much to 
innovation. [11] 


LESS OBVIOUS SOURCES OF 
EXTERNAL INFORMATION 

It should-cause no surprise when surveys reveal that dominant 
among the external sources of technological information found 
most important by managers are suppliers, customers, and com¬ 
petitors. |l2] These are sources where relationships and integra¬ 
tion perform the screening function that allows the organization 
to use thje information they provide, but which are still suffici¬ 
ently unlikely sources to provide the sort of information that 
will make a major contribution to the organization's innovation. 
The easier the screening, the less the likely contribution to change. 
Clearly tkere must be a point at which the costs of finding and 
screening information from external sources outweigh the bene¬ 
fits fromj its incorporation in innovation, but it is not clear that 
the location of this point is best determined by the practicality 
of screening rather than by the potential value of information. 
There is; of course, no way of knowing the latter before screen¬ 
ing. Yet it is assumed that information which cannot be easily 
found a id screened must be of little value. In fact, this is no 
more thpin what is not known not being apparent. This is the 
more interesting in the light of the parallel assumption that the 
means by which organizations find and screen information from 
even otmous sources are so imperfect that government inter¬ 
vention; is required. Hence governments commonly subsidize 
research associations and institute programmes to improve the 
links between universities and industry. 

It is rard to believe that the information market fails only 
when sources of information are obvious. In fact, other forces 
are at work, most notably the belief that information is created 
rather than gathered, that it is created to be used rather than 
transmitted and mixed with other information, and that informa¬ 
tion wi 1 inevitably be lost to others in the process. This logic 
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supports public funding of R&D on the grounds of market failure, 
but it also supports the belief that information is to be found 
only where specific efforts are made to create it. Consequently, 
there are no grounds for expecting external information that may 
be of use to the firm to be anywhere other than where it is being 
deliberately created. This attitude, common among managers and 
policymakers alike, as well as among those who are attributed 
with responsibility for creation, is not one which encourages rad¬ 
ical change. 

It is, then, with some surprise that revelations of what are 
actually the sources of most significant information are greeted. 
They are not disbelieved, for they are in accord with personal 
experience, but they are often ignored, largely because they are 
inconvenient. It does not suit managers to acknowledge their 
dependence on competitors, nor does it suit policymakers to 
accept that intervention directed by market failure arguments 
and the linear model of change is not especially conducive to 
creating the innovation they crave. While the grounds for gov¬ 
ernment intervention in R&D, and even for management itself 
treating R&D as a non-market activity, an overhead, are well 
established, the justification cannot be extended to the acquisi¬ 
tion of external information. Another justification, based on accept¬ 
ance that there is particular failure in the information market, 
that information cannot be bought and sold like other goods, 
could well serve were it not that the organization's ability to 
acquire information in the market is seen as having a direct 
impact on its competitiveness of rather more significance than 
any indirect impact through innovation. So, government policies 
to improve access to the external sources of information that 
organizations deem important for innovation must always aim 
to benefit all firms in an industry. They take the form of dis¬ 
semination and demonstrator programmes displaying what is 
taken to be best practice, of subsidized consultancy to explain 
to laggards what adopters are doing, of collaboration initiatives 
to share information. The idea is that the best information should 
be available to all firms so that they can compete more effect¬ 
ively on an equal footing. If there is any bias in such policy, it 
is towards small firms, the argument being that these contain 
less information than large and must, therefore, be more depend¬ 
ent on external information. 
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As if there were not already enough ranged against recog¬ 
nition of the importance of less obvious sources of external 
information, there is yet another factor. By definition, there are no 
organizational, formal, institutional channels of communication 
between these sources and the organization. Given the difficult¬ 
ies inherent in market transactions in information, how is the 
information to travel? It would seem that personal and informal 
means are important, yet firms and government departments are 
often at a loss to know how to encourage these means. It is com¬ 
monly accepted, for example, that much more is learnt from 
chatting over a drink at the conference bar than from listening 
to the conference papers. Yet, while government programmes or 
industry associations might subsidize the conference, they would 
balk at subsidizing the beer. 

It can be argued—and will bo—that this constraint is fortuitous 
in that an^ official intervention would rapidly erode informality 
and nullity the advantages it provides in the transfer of informa¬ 
tion. But: recognition of the importance of informal informa¬ 
tion flow'for innovation falls far short of intervention. In the 
absence of even acknowledgement, it is hard for managers and 
policy-mdkers to concede that less obvious sources of external 
information have any major part to play in innovation. It follows, 
then, that' internal sources of information and obvious external 
sources dp. 

If the Japanese have any other advantage in innovation, it 
may be that the Japanese system of industrial organization does 
acknowledge the importance of informal information flow. Amidst 
a tradition in which lifetime employment is common, though 
not general, with the clear risks this brings of isolation from 
external sources of information, there is general recognition of 
how essential are the informal and personal connections that 
link industry to universities and to government departments. 

In the Japanese network organization the exchange of information 
involves intense interaction among network members. Consequently, a 
large amoqnt of resources is needed merely to maintain such human 
networks, vhich form the basis for information gathering. However, in 
most cases i price is not paid for each individual transaction.... Informa¬ 
tion exchad ge ... has traditionally been a long-term bilateral exchange 
in kind (information), rather than an economic transaction with monetary 
compensate on. . .. This type of information exchange devoid of direct 
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payment has in the past provided a hidden source of Japanese com¬ 
petitiveness in manufacturing. [13] 

It is the recognition of these connections which has allowed 
the Ministry for International Trade and Industry (Mill) to act 
as a facilitator in a way that would have been difficult for gov¬ 
ernment departments in the West. Indeed, MITTs role has been 
widely misunderstood in the West as a consequence of the assump¬ 
tion that governments can exert such influence only through dir¬ 
ect intervention. [14] At the organizational level, recognition of 
the role of the informal is perhaps most marked in the expecta¬ 
tion that Japanese employees will gather external information 
relevant not only to their own activities, but also to those of others 
in the organization. What is normal behaviour in Japan is seen 
as quite exceptional gatekeeping behaviour elsewhere. The Japan¬ 
ese who were scouring the world for information for innovation 
forty years ago were gathering not just for their own purposes, 
but for those of colleagues as well. It is institutional accommoda¬ 
tion of this informal activity that allows the easy development 
of loyalty to organization, teamwork, quality circles, and decision¬ 
making by consensus. In the West, where there is clear demarca¬ 
tion between the informal and the institutional, it is much harder 
for the organization to accommodate the informal, for the infor¬ 
mal to be accorded official recognition. [15] This is evident in 
the need to impose Japanese management practices from above, 
but also in an inability to exploit the informal means by which 
less likely sources of information for innovation may be tapped. 
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4 

The Flow of Information 


USE AND TRANSFER 

No matter how rich external sources of information, no matter 
how vital for change the information they contain, nothing at 
all can happen unless the information is transferred from its 
source to where it is to be used. There are only two ways by 
which information can exist in any location—either it was created 
there, or it was transferred there from somewhere else. Reinvent¬ 
ing the wheel is a slow, uncertain, and tiresome business, and 
nearly all information is transferred. Consequently, this transfer, 
this information flow, is of some importance. It is ironic, then, 
that so much attention is paid to information creation, so little 
to information transfer, and hardly any to the information trans¬ 
actions required to effect information transfer. 

The initial contention of this chapter is that the nature of the 
transfer is misunderstood. It is often assumed, perhaps for the 
sake of convenience, that information is transferred from a single 
source as a complete package, a finished innovation. There is, 
of course, no such thing as a final innovation; all innovation is 
a contribution to yet more innovation. Rather than a complete 
package delivered from a single source, transfer is much more 
likely to be of a variety of bits of information, flowing from 
several sources by different means. A further and more funda¬ 
mental contention of this chapter is that the transfer of informa¬ 
tion is not distinct from the use that is made of the information. 
Transfer and use are united by transaction, but there is another 
link beyond this trinity. There are good grounds for supposing 
that the means by which information becomes available, rather 
than just availability, affect the use that is made of information. 
Yet, corporate strategy tends to treat the acquisition of external 
information and its exploitation within the firm as two quite sep¬ 
arate steps. Government programmes for technology transfer are 
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also just lhat; intervening in the transfer of information, but not 
in its use! by the organization, a demarcation justified by a lin¬ 
ear view jof innovation and compatible with a linear reluctance 
to interfere in near-market activities. Their distinction is quite 
artificial: he way in which information is transferred from sources 
is integri to the role it plays in innovation. The next chapter 
will consider the relationship between the way information is 
acquired :and the use that the organization makes of this informa¬ 
tion. Fir^t, though, it seems sensible to look at the influence of 
the way= information is acquired, the way it flows, on what 
information is available for the organization to use. That is the 
subject of this chapter. 


BITS AND PIECES 

Just occasionally, a complete package of information may find 
its way (from a single source to a destination where it may be 
used in|act without the contribution of additional information 
from thfe using organization or from other sources. One thinks 
of the jturnkey' factory exported complete from a developed 
to a le^s-developed country and requiring only doors to be 
unlocked and switches to be thrown for production to com¬ 
mence. ;At least, that is the theory: in practice, even the most 
turnkey of factories requires other information before it can 
operate'; for instance, from a workforce sufficiently literate to 
read the instructions on the machinery. Even a turnkey factory 
demands the addition of infrastructural information, in this case 
from die educational system. Most information packages cannot 
aspire to be turnkey. Information is transferred in the expecta¬ 
tion that the destination has created or acquired the extra informa¬ 
tion needed to fill the package, to complete the information 
patterri The painful reality tends to be that just as information 
at the destination is required to select the information to be trans¬ 
ferred, iso the transferred information is required before further 
information can be selected. Iteration is essential. 

No package of information could be more neatly wrapped 
and apparently complete than a patent specification. Legal fiction 
maintains that all the information needed to re-create the inven¬ 
tion is- contained in the patent specification. The fact is that the 
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specification is forced to refer again and again to other informa¬ 
tion, information that is in the public domain, which means that 
it is available somewhere but must be acquired from these sources 
before the information in the specification can be used. Much of 
this other information will be tacit and uncodified information, the 
sort that is often acquired through education or training, that is 
often embodied in individuals, and that cannot easily be expressed 
in a document. Efforts to transfer technology by licensing patents 
make clear the need for such tacit information. [1] A licensing 
agreement refers only to the information in the patent specifica¬ 
tion, explicit information which in itself is insufficient for the 
reproduction of the invention. In theory, the licensee should be 
able to find the other information required in the public domain: 
in practice, the transaction costs of finding and acquiring this 
information are great and the licensee is dependent on the paten¬ 
tee to supply a variety of tacit information. The expectation and 
obligation are often expressed in a know-how agreement incor¬ 
porated in the licensing agreement. That know-how should be 
additional to the information contained in the patent specifica¬ 
tion is revealing; that it is transferred in a quite separate way 
even more so. That the whole lot is not bound up in one large 
information package is not for want of trying on the part of the 
legal system; there is no lack of incentive to render proprietary 
as much information as possible. The problem is that informa¬ 
tion cannot easily be sold unless the buyer has some assurance 
that he will be able to use it. This the buyer cannot generally 
have unless he is able to acquire additional information from 
other sources, or additional tacit information from the seller. In 
the first case, the value of the seller's information depends on 
the buyer's ability to acquire information from elsewhere. In the 
second, its value is dependent not so much on what informa¬ 
tion the seller owns, but on what else he is able to transfer to 
the buyer. In either case, transfer of information is clearly depend¬ 
ent on complex transactions involving information over and 
above that which is contained in the information package. [2] 

THE EPIDEMIC MODEL OF DIFFUSION 

As an alternative to the pretence that all the information re¬ 
quired for change is generated within the organization in which 
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the change takes place, the notion of diffusion of change, of 
information spreading from one place to another, is a sub¬ 
stantial advance. It is also an acknowledgement of reality; the 
wheel is not constantly reinvented. Much of the initial academic 
interest in diffusion was displayed by those concerned with 
matters spatial, by geographers fascinated by the new locations of 
change bfought about by its diffusion. [3] For these geographers, 
the information transferred to make change possible and the 
change iljself were one and the same, a neat confusion of cause 
and effect. Change was both what occurred in the new location 
and also ;what travelled there. Consequently, an epidemic model 
of diffusion suited the geographers' requirements nicely, provid¬ 
ing som£ understanding of the rate and direction of diffusion. 

Epidemiology provided the obvious framework for this geo¬ 
graphic thinking. A disease is not likely to arrive in parts from 
multiple sources; what is transmitted is what arrives, and all 
that is required to be known about its transfer can be deduced 
from the location and timing of its further incidence. The epi¬ 
demic njiodel supports notions of diffusion which envisage but 
a single change, a complete and absolute transformation, a trans¬ 
ition from not being to being. This traditional model makes no 
allowance for incremental or subsequent innovation, and is static 
in that ho further interest is taken in the adopter once change 
has occurred, an event which happens suddenly and, it would 
seem, immediately on receipt. Adoption and adaptation are one. 

From here, it was no great leap to investigation of the adopters 
of change. Anthropologists and sociologists found themselves 
well qualified to participate. [4] Were they small firms or large? 
run by 1 their owners or by managers? new firms or old? domes¬ 
tic or fpreign? and so on. Those who adopted change early were 
called ‘'leaders'; those who delayed 'laggards'—emotive terms 
which ( suggested there was something worthy about the adop¬ 
tion of change, and consequently about change itself. The bell- 
shapeci curve of progressive adoption and the S-shaped curve of 
cumulative adoption became symbolic indicators both of the recep¬ 
tivity or the population exposed to change and also of the impact 
of the change. The steeper and higher the curves, the greater 
their s ignificance. No one bothered much with shallow curves. 

Wh le this work yielded some fascinating insights into who 
was adopting change and where, it did little to explain why 
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(except by associating the characteristics of adopters with their 
rate of adoption), and less to explain how. Interest in diffusion 
was almost entirely in what went where; how it got there was 
not seen as important. If change occurred in a new location, then 
transfer had obviously been successful and could be ignored: if 
change did not occur, then there was nothing to measure and 
the issue of transfer did not arise. Transactions, of course, were 
never considered. 

Efforts have been made to build on this diffusion research, 
but by an assortment of economists and scholars interested in 
technology policy and management, rather than by geographers 
and anthropologists. This miscellany of minds exploited diffu¬ 
sion theory, not to develop the theory further, but to uncover 
empirical evidence of innovation. So, the population surveys 
from which the diffusion curves were drawn were extended to 
discover more about adopters (and even non-adopters), the prim¬ 
ary purpose being to establish causal links between their char¬ 
acteristics and the adoption of change. Almost incidentally the 
opportunity was taken to discover the source of the information 
that contributed towards change, and—even more incidentally— 
the way in which the information was transferred. This empir¬ 
ical fishing, unencumbered by any responsibility to develop the 
theory of another discipline, has produced an enormous, and 
surprising, catch. 

This sort of diffusion model of change is basically the obverse 
of the linear model: it focuses on where change fetches up and 
cares not a fig how change came about. But obviously the change 
that diffuses must first have been created. In their failure to con¬ 
sider how this happens, diffusion models bestow credibility on 
linear models. They are complements rather than alternatives to 
linear models. Together they may be imagined to provide a 
complete picture of change, from the creation of information for 
innovation to the adoption of an innovation created elsewhere. 
The two may certainly be forced together, but there is some¬ 
thing distinctly wrong with the resulting picture. The bit in the 
middle is missing, the bit which explains how the information 
necessary for innovation reached the adopters. If the hypothesis 
advanced in previous chapters is correct, this part should be of 
particular importance both in itself and also for the light it throws 
on every aspect of the way change occurs. 
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DISSEMINATION AND WATER 

For those; who would acknowledge the economic importance of 
informat: on without delving too deeply into details, it is con¬ 
venient fo see information as a universal lubricant, essential if 
everythi: is to work, but otherwise taken for granted. Oil is 

the simije. For those concerned with the flow of information, 
with dissemination, the simile is inevitably water. As water is 
essential ;for life, so information is essential for change—a neces¬ 
sary requirement, though not sufficient. Like water, the avail¬ 
ability of information is perceived to be more significant than 
any differentiating characteristics. Both water and information are 
esteemec for their generic, rather than their particular, qualities. 

The na tural allocation of water is determined by forces bey¬ 
ond the control of man. Water may be redistributed by man, of 
course, and vast projects—from irrigation schemes to commun¬ 
ity sewerage systems—are undertaken to do just this. Once the 
channels! are dug, though, the pipes laid, gravity will do the 
rest—with the aid of a little pumping. And so it seems with 
information: there are information channels to be laid along 
which information will flow quite naturally—with the aid of 
a little pumping where necessary. The analogy is profoundly 
misleading. The creation of information channels does not ensure 
that information will flow along them, no matter what pressure 
is provided. The forces which control the flow of information 
are not at all akin to gravity and pumping. 

It is certainly the case that much information is as universally 
available^ as water. Thus it is that the dissemination models can 
search fqr understanding of what is happening in the charac¬ 
teristics hot of information flow, but of the adopters of change. 
To assist; this differentiation, the information they acquire is 
assumed! to be uniform, constant over time, and from a single 
source—Much like water. Government programmes to stimulate 
the adop ion of innovation by making information widely avail¬ 
able to potential adopters also assume information to be uni¬ 
form. A flood of information about best practice is thought to 
be effective in encouraging best practice. The diffusion of change 
is seen a< analogous to the ripples resulting from a stone tossed 
into a po id. Once the stone plops, the rest is automatic and only 
obstacles interfering with the perfectly concentric are worthy of 
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interest. The same aquatic analogy extends to the cascading of 
information within organizations, whereby information is sent 
tumbling from one level to the next, unchanging in its descent. 
Much as technological change was once seen as a constant hav¬ 
ing a variable impact wherever it was adopted, the uniform 
information which is sent cascading down the organization is 
expected to have a variable impact, measured—believe it or 
not—by 'splashback'. 

Much information certainly is cast on the waters, obviously 
by the media, and such information may often be a vital com¬ 
ponent of the information package that is innovation. However, 
the information which can contribute most to change is unlikely 
to be the information that is broadcast to all, perhaps because it 
is specialized and of interest to few, perhaps because an owner 
wishes to sell it, or simply because it is unknown to those who 
broadcast information. More fundamentally, there is a world of 
difference between information being available and information 
being acquired. The Internet is example enough of that. It does 
not follow that the most widely available information, even were 
such information sufficient for change, is the information that 
is acquired. There is simply too much information available. 
Selectivity is essential. Earlier chapters have sought to show that 
sifting through the global supply of information is impractical, 
but they have also argued that information must somehow be 
sought. The information required for change is not delivered 
unbidden to the factory gate. Given the enormity of the selec¬ 
tion task and the uncertainty imposed by the characteristics of 
information, it is generally necessary for selection to be guided 
by the source of the information. This is very different from the 
acquisition of information through dissemination; it is acquisi¬ 
tion through transaction, an information transaction. A watery 
metaphor is totally inappropriate for information flow by such 
means. 


TRANSFER AND TRANSACTIONS 

Indiscriminate transfer of information is easy enough, but is akin 
to shouting from the rooftops; transfer of the right information 
at the right time to the right place is actually rather difficult. [5] 
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There are those who subsume such difficulties within the con¬ 
siderable problems involved in using information; a nice point, 
but only sometimes valid. If pie manufacturers demand apples 
and receive oranges, it would be perverse to assume that the 
problem must lie in their inability to manufacture orange pies. 
Demand for specific information, just like demand for anything 
else, is satisfied by means of a transaction. Because of the char¬ 
acteristic^ of information, it is a rather awkward transaction. 

The problem is, of course, that those who want information 
cannot khow what it is they want. If they did, they would no 
longer want it. Conversely, potential buyers of information can¬ 
not be avowed to know what it is they might purchase, other¬ 
wise thefe would be no need for them to buy. Even once they 
have bought, buyers cannot secure complete transfer of their 
property because information is inevitably retained by the seller. 
Even if buyers were allowed to check the goods before purchase, 
this woufd not allow them to ensure that the acquired informa¬ 
tion wasj fully compatible with what they already own. As will 
be argued in the next chapter, they really need to be able to take 
new information home before they buy, to see how it fits, to try 
it out foij a while. This sellers cannot permit, it being impossible 
for dissatisfied buyers to return the goods without also keeping 
them. Finding information that will fit without being allowed to 
know its! characteristics presents obvious problems, and they are 
not to be solved simply by improving ability to use whatever 
information happens to arrive. 


NETWORK EXCHANGE AND INFORMATION FLOW 


Market transactions to effect the transfer of information are 
fraught with difficulties. Exchanging information, rather than 
buying knd selling it, overcomes a good few of these diffi¬ 
culties. [j6] The problem with exchange, though, is that it really 


requires 


a network. [7] Restricted to two parties, information 


exchange would hardly satisfy the information needs of either 
for long! A netv/ork allows multilateral exchange. Some w^ould 
argue that the more extensive the network, the more likely it 
is that tie information requirements of any individual can be 
satisfied, and that there will be demand for an individual's own 
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information. [8] Not necessarily so; if information exchange is 
to occur, it is fundamental that each participant in the network 
has some appreciation of the sort of information the others 
have to offer in order to evaluate their contributions before 
delivery, or at least know that others in the network can evaluate 
them. [9] No one is going to give information without the expecta¬ 
tion of something—most commonly information—in return. [10] 
Free riders soon find themselves ostracized from information 
networks. Here, then, is a major distinction between an informa¬ 
tion network and a telecommunications network: bigger is better 
in telecommunications because more information can be trans¬ 
ferred to and from more points. From a telecommunications 
perspective, this transfer is all that is required of an informa¬ 
tion network; from an information perspective, transaction is also 
required. [11] 

Exchange of information overcomes some of the problem of 
pricing information. It also overcomes much of the uncertainty 
inherent in information transactions. The common interest of those 
in the network ensures relevance of information without the 
need for codification. Over time, the value to the individual of 
information received must be at least as great as his perceived 
value of the information he supplies. Everyone must be able to 
estimate that he is getting value for information. Those who feel 
short-changed will just as surely desert the network as those 
who are inadequate in their contributions will be eased out of 
it. This is not to say that information networks are a means for 
the common pooling of information. Far from it; information is 
given only to specific individuals who realize full well that this 
supply will cease unless they, or others to whom they them¬ 
selves have supplied information, reciprocate. The network func¬ 
tions as a mechanism for information exchange precisely because 
—much more effectively than intellectual property rights—it 
allows information to be private property, not because informa¬ 
tion becomes a public good. Despite organizational exhorta¬ 
tions for teamwork and collaboration, those who take information 
seriously do not share. They deal in information for their own 
benefit and, indirectly, for that of their employers. 

What's in it [sharing information] for people is the drive we have put 
on recently to insist we are a global business and that we have got to 
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work together and that if we don't work together, you are in the wrong 
company .. It may not necessarily be in the best interest of you and 
of your budget or your bonus, and I don't expect absolute altruism— 
that's probably unrealistic because we do drive people for results—but 
they cannot refuse to help. That's unacceptable behaviour. [12] 


INFORMAL INFORMATION FLOW 

Many information networks are formal. All organizations con¬ 
tain therA. [13] They exist to transfer information from those 
whose job it is to acquire, store, and process information to 
those who must use the information to make decisions. Costs are 
covered by the firm and individual payments are rarely made 
for specific bits of information. [14] Information exchange may 
occur, but generally only by prior agreement. Such formal net¬ 
works can also exist among organizations, as when there are 
joint ventures or other forms of collaboration. [15] In such cases, 
extensive monitoring of information transfer is required by each 
participant so that no one supplies too much or receives too 
little. Formal accounting for information is an onerous task, 
and the more thoroughly it is attempted, the more likely it is to 
impede what it is trying to monitor. An alternative is to make 
all information freely available to all members of the group on 
payment pf a standard subscription. Professional associations try 7 
to function in this way, though there may be little incentive for 
those who know most to share information with those who 
know lea^t. Rewards may come in other ways, such as raised 
status, rafher than as new information. 

Basically, information exchange works best where there is no 
insistencej on formal accounting for transactions. These informal 
information networks are very 7 often personal networks, [16] 
partly because organizations, by their very nature, have diffi¬ 
culty accommodating the informal, but mainly because of the 
inability Of most individuals to distinguish between their own 
information and that of organizations to which they belong. 
Once acquired, and particularly once used, information melds 
with personal skill and experience. It cannot also be retained in 
a totally Separate mental file. Inevitably, it becomes personal 



82 Information and Theory 

information to be exploited to the individual's advantage, just 
like any other resource he might possess. Individuals engaged 
in information-intensive activities in which new information is 
highly valued by others are particularly well placed to exploit an 
information advantage. Thus, key employees in high-technology 
industries tend to be active members of information networks. 
So copious is the information such individuals obtain, and so 
valued is it by firms in these industries, that the physical trans¬ 
fer of the individual often becomes the most efficient means 
of conveying information. [17] With the relocation of what is 
virtually a human container of information comes tacit informa¬ 
tion, especially difficult to transfer in any other way. In high- 
technology industries, personnel mobility is high, and always there 
is recognition that no firm, no matter how large, can compete 
without access to the information of other firms. [18] This recogni¬ 
tion extends to firms appreciating that access is achieved through 
personal and informal networks, and making quite sure they do 
nothing to impede the functioning of these networks. [19] 

In other industries there is a certain reluctance to allow 
employees to trade in information they acquire in the course of 
their employment, to use as they see fit. This use is not neces¬ 
sarily detrimental to the firm, a point likely to be appreciated 
by individuals active in information exchange networks, if not 
always by their employers. Individual standing is a prerequisite 
for membership of the information network, and reputation is 
determined by ability to supply and use regularly information 
unlikely to be available from non-network sources. The net¬ 
work will not include those whose information is of value solely 
because it is confidential. Anyway, as will become evident from 
the discussion of espionage in Chapter 7, disclosure of this sort 
of information hardly requires the sophistication of an informa¬ 
tion network. Where mobility is great and human containers are 
a major vehicle for the transfer of information in the network, 
an inability to be discreet is likely to weigh heavily with poten¬ 
tial employers. The major problem for the individual, then, is 
not whether to disclose confidential information, but determin¬ 
ing what information, especially what mix of information, is 
genuinely confidential. Clearly, some judgement is required, 
judgement which is out of the hands of employers and which 
must rest with the individual. 
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INFORMATION NETWORKS IN PRACTICE 

There an extensive literature on information networks, but 
one whijch understandably concentrates on those industrial sec¬ 
tors whjsre they are most evident. These are basically the high 
technologies, where very obvious networks transfer a type of 
information—technological information—sufficiently discrete to be 
identifiable. There has been little interest in information networks 
associated with more mundane areas of endeavour, except by 
sociologists, who tend to be concerned with the relationships 
of the participants rather than with the information they trans¬ 
fer. Economic History suggests that information networks have 
been of jsome importance, especially in the transfer of the tech¬ 
nologies; of the Industrial Revolution. [20] Yet, these studies often 
assert tl^at while such informal methods were appropriate for 
the transfer of craft technology, they were progressively replaced 
by more formal methods as the technology became increasingly 
sophisticated. [21] The conclusion is ironic—and an excellent 
example of how unyielding disciplinary barriers can be—in as 
much as the most sophisticated of modern industries are now 
renowned for reliance on informal information networks. [22] 
Nevertheless, the supposition accords well with conventional 
understanding of the growth of industrial research and develop¬ 
ment since the late nineteenth century. Technological informa¬ 
tion was to be created by and for the firm, and this was best 
done in| the firm's own R&D laboratory, properly staffed by 
professionals. In the quarter century following the Second 
World War, R&D came to be regarded as the essential first step 
in a linear process which culminated in innovation, the major 
competitive weapon in a world of accelerating technological 
change. So esteemed were R&D and the proprietary information 
it produced that expenditure on R&D was accepted as a valid 
indicator of future competitiveness for firms and nations alike. 
By the rr id-sixties, 3 per cent of GNP was considered a desirable 
level of ^pending on R&D for developed countries. Later, as the 
enthusiasm of many firms for big R&D in big research labora¬ 
tories began to wane, government policy sought to increase the 
level of industrial R&D by means of grants and other incentives. 
The justification for such largesse was that, try as they might to 
secure information for their own exclusive use through increased 
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internal security and by rigorous use of intellectual property 
legislation, firms would still find that much information from 
their R&D would inevitably leak out to other firms. Thus they 
would be discouraged from performing as much R&D as they 
would have done had they been able to appropriate all the 
information created. [23] Leakage, then, was entirely undesir¬ 
able and justified compensation from public funds. 

So much for recognition of the importance of information 
exchange and of the networks which facilitate this process. Gov¬ 
ernment policy, supported by selective use of economic theory, 
has encouraged firms to believe that information is property 
which should be jealously guarded, certainly not something to 
be eagerly exchanged for other information. [24] But are firms 
convinced? Many probably are; even if they do appreciate that 
information is different from other economic goods, they still 
find difficulty devising systems to treat it differently. If the organ¬ 
ization's machines cannot be given away in order to receive 
superior machines some day in return, then it seems axiomatic 
that neither can the organization's information. This conviction 
and its implications have been examined in some detail in 
Chapter 1. But now to the use of information, particularly by 
the organization, a task which an information perspective sees 
as the mixing of information. 
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the Mixing of Information 


EXCLUSIVE REGIMES 

The boundary of the organization seals in internal information 
as much, as it repels external information. It bounds an informa¬ 
tion regime, or series of regimes, which contain information 
relevant 1 to the activities of those within. The whole organiza¬ 
tion, especially if it is a small firm, may comprise a single 
information regime; or the organization's structure, hierarchy, 
and reporting requirements may determine smaller regimes, based 
on individual departments or people working together on com¬ 
mon tasjks. [1] A regime may also consist of a group of indi¬ 
viduals within the organization with common interests which 
are not Captured by organizational structure. A company sports 
team wquld be a trivial example; a trades union, or professional 
contact among engineers working in different departments on 
different sites, more substantial examples. Some organizations 
take pains to help create such regimes by bringing together 
employees who are normally separated by organizational struc¬ 
ture, but have common interests among their responsibilities. 
The use to which e-mail and local area networks are put has 
helped demonstrate just how diverse and widespread are com¬ 
mon interests in large organizations, and how they have been 
kept apart by organizational structure. [2] 

It is customary to see relationships based on common inter¬ 
ests as Conducive to information flow. In as much as an informa¬ 
tion regime is a concentration of a certain sort of information, 
information relevant to a common interest, it is as much defined 
by the absence of this information elsewhere as by its preval¬ 
ence wi hin the regime. Just as the information network is exclus¬ 
ive, permitting transactions only among its members, so the 
information regime tends to exclude those who do not share the 
commoji interest. An e-mail system may be a network in which 
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information transactions take place, or it may be a regime, pro¬ 
viding a link among those who share interests. In either case, it 
obviously excludes those who are not physically or psychologic¬ 
ally connected to the system, even those who do not constantly 
consult their terminals. While it is accepted that information 
regimes outside the organization can be exclusive, that even the 
Women's Institute can be masonic, it is often assumed that the 
exclusivity of information regimes within the organization is 
diluted by the loyalty of all employees to the organization and 
its goals, and by the structure of the organization itself. This 
may not be the case. Indeed, if information flow is facilitated 
by the exclusivity of networks, it may be that exclusivity in an 
information regime assists the easy use of the information the 
regime contains. 

The exclusivity of information regimes bestows particular advant¬ 
age on those who are members of several, especially when these 
individuals also occupy positions at the junction of overlapping 
networks. Research on external technological networks suggests 
that public servants, at least in the UK, may sometimes occupy 
this crucial position. [3] They seem to be important members of 
information exchange networks, yet are not sufficiently know¬ 
ledgeable to make much personal contribution to these net¬ 
works. Network theory would have them drummed out of the 
network, and yet they are regarded as important by other net¬ 
work members. It may be that the public servant is using his 
status in information regimes to facilitate information transactions 
between, and even within, networks. The public servant may not 
know himself, but he may be aware of someone who, because 
of his position or associations, should know. This is quite differ¬ 
ent from knowing someone who does know, for that degree of 
assurance would qualify the public servant for full network 
membership. In this role, the public servant is facilitating informa¬ 
tion transactions rather than participating in them. 

GATEKEEPERS 

It seems that the gatekeeper may also occupy an enviable 
position within several information regimes and on the edge of 
information networks. The gatekeeper is an employee existing 
at the boundary of the organization who brings in information 
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from th 3 wider environment for use within the organization. A 
large part of the gatekeeper's value lies in his ability to distribute 
the external information he acquires to those parts of the organ¬ 
ization best able to use this information. Some of this activity, 
and the acquisition of some external information, may involve 
network transactions, but these are not characteristic of gate- 
keeping. [4] The gatekeeper may trade in information within the 
organization, but he is more likely to trade the external informa¬ 
tion he^ has acquired for something else altogether. Such trade 
is not unlike that in which the archetypal 'operator' in the Army 
engages, and equally allows him entry to regimes which would 
otherwise be exclusive. It is important to remember that this part 
of the gatekeeper's activity is as informal as other parts: had 
the gatekeeper a functional responsibility to deliver the informa¬ 
tion he acquires to the most appropriate destinations within the 
organisation, his ability to operate would be much impaired. An 
official function would deny him access to many of the informa¬ 
tion regimes, and certainly to the networks, in which he operates. 

The gatekeeper's use of information within the organization 
contrasts with that of the expert. Both acquire external informa¬ 
tion, but the expert so that he may use the information himself, 
and th| gatekeeper primarily so that he can pass on the informa¬ 
tion hej acquires for others to use. The gatekeeper is no poly¬ 
math, adept at putting to use information from many fields; 
indeed], he may well benefit from ignorance. It is the advantage 
of the ignorant that they must ask childish questions in order 
to understand. Thus, the newspaper reporter who knows little 
about the topic he is assigned must first grasp the basic points 
himself. His success in conveying information to a lay audience 
is in lqrge part dependent on an ignorance which allows him to 
acquire only this information. The expert, burdened by a welter 
of information on the subject, is less well placed to distinguish 
major from minor matters. His own understanding isolates him 
from those who do not understand. 

THE EXPERT 

Although breadth of knowledge—membership of many informa¬ 
tion regimes—is widely admired, society reserves its greatest 
incentives and rewards for specialization, the honing of expertise. 
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The 'best' scientists are not those who are prominent in several 
disciplines, but those who excel in one. In order to reap greater 
economic benefit from the educational system, it is argued, 
greater specialization is required, an argument endorsed by 
those who have specialized themselves. The greater the partici¬ 
pation in the educational system, the more employers demand 
educational qualifications; and the more education is expected 
to have a direct economic benefit, the more employers feel 
entitled to require qualifications specific to the job. Some educa¬ 
tional institutions tailor their courses so closely to the expressed 
demands of particular employers that it is difficult to discern 
much distinction between education and training. [5] 

This quest for expertise, and consequent reverence for the 
expert, is perhaps most pronounced where it is least evident. 
The higher echelons of the British civil service are filled largely 
by non-experts, traditionally classicists from Oxbridge who can¬ 
not hope to apply their expertise in public administration. 
Because they know little of direct relevance to that which they 
administer, it can be assumed that they can handle everything 
with impartiality, that they are unbiased, influenced only by the 
arguments presented and by prevailing political circumstances. 
In its unworldly dottiness, the British judiciary shares some of 
the same tradition, as did British management before the MBA 
created an elite, apparently expert at managing anything. Public 
services elsewhere, even where governments are based on the 
Westminster system, are less scrupulous, often finding it appro¬ 
priate that those who administer know something about what 
they are administering, and even encouraging the development 
of expertise in these areas. In Australia, for instance, it is not 
uncommon for public servants to contribute papers to scholarly 
journals. One consequence may be that links between govern¬ 
ment and business are closer elsewhere than they are in the UK. 
While close links facilitate information flow and exchange of per¬ 
sonnel, there are obvious reasons why they can be viewed with 
suspicion. The value of the non-expert in the British system is 
explained by a curious conviction that expertise in one area must 
surely mean deficiency in others. Those who know too much 
about one subject must obviously know too little about others. 
The same assumption is implicit in the caricature of the absent- 
minded professor: he cannot cope with ordinary matters precisely 
because his mind is on the subject about which he knows most. 
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It is hkrdly to be wondered that experts, whether individuals 
or organizations, resist change. [6] Certainly the value of their 
expertise is reduced by change. The more specialized their 
information, the more difficult they will find blending this with 
other information. Modern skill and training specializations are 
as mucljt information regimes as the industrial trades of the 
seventies with their demarcation disputes that proved so dis¬ 
ruptive |to British industry. [7] When headhunters are hired by 
high-technology companies—companies which depend on rapid 
innovation for their very survival—to find key employees, their 
first taslj—some would say their major task—is to discover what 
sort of individual the company really requires. This is rarely the 
sort the [company thinks it needs. Those who employ others dis¬ 
play a pronounced tendency to hire individuals much like those 
already employed, people much like themselves, people who 
will fit jin easily, carrying information that will fit in just as 
easily, [h] They are reluctant to recruit misfits, and yet these are 
just the: sort of individuals able to bring into the firm the new 
information required for essential innovation. Similarly, while 
firms exjpect new recruits to bring their resources into the organ¬ 
ization,; these are not usually seen to include the individual's 
own information networks. Recruits are expected to adapt to the 
organization's networks. [9] 

Once desirable characteristics have been agreed with the client, 
the headhunter's task is to find them in a single individual. 
Headhunters are not hired to search for expertise; there is 
screening aplenty 7 in the educational system, in professional 
organizations, in peer review which readily identifies the expert. 
From ajn information perspective, expertise is cheap and there 
is no need to employ a headhunter to find it. Instead, the head¬ 
hunter [searches for individuals who contain uncommon blends 
of information, typically technological information and com¬ 
mercial; information. [10] Though the contribution to innovation 
of such ready^-mixed information is evident, it is less clear why 
such extreme measures must be taken to find the individuals 
who cdntain it. The cult of expertise is largely responsible. It is 
also to blame for the encouragement that is given to academics 
to remove their expertise from universities to start their own 
small firms, encouragement given in the full knowledge that 
such expertise is quite inappropriate for coping with the com¬ 
mercial challenges of the real world. Always these academics 
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are to have technological expertise, to which they will somehow 
add commercial information: never are they envisaged as com¬ 
mercial experts who might acquire technological information. 
There is obviously a linear explanation for this attitude, but it is 
complemented by a disregard for the problem of mixing informa¬ 
tion. The reality is rather different: high-technology headhunters 
are often commissioned by venture capitalists to find young 
firms worthy of their investment. This is largely a matter of 
assessing the individuals running the firms. Investment in the 
chosen few is generally conditional on removing any academics, 
it being argued that their expertise is incompatible with the 
change in the firm that investment will engender. 

It is commonly observed that technological expertise alone is 
insufficient to produce innovation. The usual explanation is that 
business flair and entrepreneurial skills are also required. [11] 
What is less common is much appreciation that these very dif¬ 
ferent sorts of information do not mix well; indeed, they often 
seem to repel each other. Were this otherwise, there would 
hardly be much need to encourage those with the required flair 
and skill to search out those with technological expertise, and 
there would be rather less demand for headhunters, at least in 
the high-technology industries. 

Though universities extol the virtue of inter- and multi¬ 
disciplinary approaches, and firms the advantages of teamwork, 
collaboration, and integration, it would be a mistake to assume 
that they take a catholic view of information mixing. What they 
mean is that each unit, be it the individual, the department, or 
the whole organization, should be as specialized as possible, but 
should also work with other units equally specialized in other 
areas. This has a certain theoretical neatness, but it poses prob¬ 
lems in practice. Similar sorts of information are much easier to 
mix, but the result is a pattern little changed from what existed 
before. Very different sorts of information, although they blend 
much less readily, can produce a much-changed pattern. Consider 
a dinner party at which the guests are a physicist, a plumber, 
and an accountant, each an expert in his field. Dwell on the chal¬ 
lenge of integrating their expertise in conversation. Proximity— 
at the dinner table, in the department, on the science park—is 
far from sufficient to ensure the mixing of information. It is 
horribly common to discover what is going on just down the 
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corridoii not from those who work there, but from others in a 
differen organization altogether. As was suggested in the last 
chapter, this is partly a characteristic of information flow, or 
rather tfie lack of it. But beyond this there is another problem: 
it woultjl seem to be quite possible for two people, each with 
half the s answer to a question, with half the bits of information 
required to form a pattern, to work together on a solution and 
still not; find it. Now why is this? 


CHALK AND CHEESE 

The NIl4 syndrome emphasizes the resistance of organizations 
to external information, which, in the absence of any informa¬ 
tion transaction, is unlikely to fit with the information already 
in use within the organization. But information that is already 
within the organization may be just as difficult to mix with other 
internal’ information, and for the same reason—the absence of 
transactions. In the days when it was fashionable for large 
companies to locate their R&D activities on greenfield sites 
far from the distraction and mess of manufacturing, employee 
researchers found themselves as isolated as independent inven¬ 
tors frojn the internal information with which their own had to 
be mixed before innovation could result. 

The information of which change is composed is different 
from that which is currently in use. The difference is achieved 
through the addition to the current package of other informa¬ 
tion. The more similar this other information to what is already 
in the package, the easier it is to mix, but the smaller the change 
that results. The more at variance the information added, the 
greater the change, but the more difficult the mixing. Once again 
—as so ‘often in the consideration of change from an information 
perspective----there is a trade-off. The judgement of management 
would seem to be required. In fact, it is rarely exercised, simply 
because very different sorts of information do not often come 
together. All transactions in information—formal or informal— 
balk at the obstacle of trading in information that is totally 
unfami iar, and information regimes quarantine information that 
is different from information in other regimes. Peer review for 
academic publication, for example, may well simply reject new 
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ideas from other academic regimes. [12] Only in extraordinary cir¬ 
cumstances are very different sorts of information forced together, 
as when wartime exigencies force departments to accept totally 
novel responsibilities, or—a better example still—when indi¬ 
viduals from vastly different backgrounds find themselves thrust 
together to solve a common and urgent problem. Under such cir¬ 
cumstances, there is no time to create new information nor much 
opportunity to search out and gather appropriate information 
elsewhere. Yet the demand for innovation is intense. It must be 
satisfied largely with the information resources to hand. When 
widely divergent packages of information are forced together by 
such extreme circumstances, the range of radical innovation which 
emerges can be quite extraordinary. 

Similar circumstances can arise without the necessity of war; 
for instance, when a major innovation undermines and topples 
the system of expertise designed to yield gradual improvement 
in an industry's product. Firms in some industries judge such a 
situation not to be in the interest of any of them, and may take 
collusive steps to avoid it. If it arises anyway, all the industry's 
firms, no matter how great their previous expertise, are sud¬ 
denly amateurs on a level playing field. Thus, when large US 
electrical companies could work up no more than reluctance to 
develop the transistor in the 1950s, small, new firms scurried 
to seize the advantage. Apart from the information that had 
been created and gathered in the large companies, there simply 
was no transistor expertise, there were no complete packages. 
Consequently, these new firms were forced to search widely for 
scattered bits of information which might be relevant to the task, 
and to fit the bits into some sort of pattern. 

Most of the people who were key people in the development of the 
transistor did not have their training in solid state physics. In fact, the 
single largest group involved in the development of the transistor were 
nuclear physicists, by far. They certainly outnumbered engineers and 
it turns out that other groups, like biologists, were quite important. [13] 

The results of their endeavours in terms of significant eco¬ 
nomic and social innovation speak for themselves. The innova¬ 
tion which is the subject of Part II is not quite of this decisive sort. 
Quite enough has been written about successful innovations on 



95 


The Mixing of Information 


the grounds that others can learn by imitation. The subject of 
each of he following chapters is perspective, and the object to 
reveal what an information perspective can contribute to pre¬ 
vailing views of innovation. So, Part II is as much concerned 
with policy and strategy for innovation as with innovation itself. 
It is certainly more concerned with failure than with success. 
Failure s always so much more revealing. 
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PART II 


Infprmation and Practice 




Resistance to Information: 

The Organization and the 
Independent Inventor 

THE NOT-INVENTED-HERE SYNDROME 

i 

The organization copes much more easily and comfortably with 
its own information, that which it already contains and controls, 
than with information from beyond its boundaries. Consequently, 
organizations display a tendency to reject external information 
in favour of internal. So pronounced and common is this tend¬ 
ency that it has been given a name—the not-invented-here 
(NIH) syndrome. The title derives from what is taken to be the 
absolutely classic case of the organization's resistance to external 
informat on. It has been observed that the invention produced 
by an independent inventor, someone who invents on his own 
behalf rather than with or for an organization, nearly always 
requires the resources of the organization if it is ever to become 
an innovation. Realizing this, the independent inventor approaches 
the organization for its assistance and encounters immediate and 
complete dismissal. Indeed, rejection may well be determined 
by corporate policy rather than by any assessment of the inven¬ 
tion's potential. [1] 

Investigation of the syndrome commonly reveals three explana¬ 
tions for* this behaviour: 

1. although an individual who has no connection with the organ¬ 
ization just might produce the sort of information package 
unlikely to come from an employee, the costs of screening moun¬ 
tains of dross for the occasional nugget are too high to be 
worth contemplating; [2] 

2. acceptance of the value to the organization of external research, 
especially from a source with few and primitive resources. 
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would be an indictment of the organization's own, much 
more sophisticated research; and 
3. ideas produced in ignorance of the organization's own sys¬ 
tems and activities can be accommodated by the organization 
only with extreme difficulty. 

Certainly these explanations are prominent among the reasons 
organizations give for rejecting the inventions of independent 
inventors out of hand. Moreover, they are very far from mere 
excuses; they are presented with conviction and they are con¬ 
vincing. An information perspective is sympathetic to all three, 
but particularly to the last—the problem of fitting external 
information with that already in use within the organization is 
horrendous. What, then, feels wrong with the not-invented-here 
syndrome? 

While independent inventors are understandably rather annoyed 
by the dismissive attitude of organizations towards their inven¬ 
tions, it is hard for those concerned with the much broader 
issues of innovation and change in the organization to share 
their despair. Despite the enthusiasm of some commentators 
for the contributions of independent inventors, and the official 
encouragement such inventors occasionally receive from gov¬ 
ernment programmes, there is probably little economic or social 
gain from their activities. One can sympathize with the independ¬ 
ent inventor who lamented the cost of the British government 
not developing and adopting his aeroplane navigation system 
in 1939, but it is hard to follow his logic. 

To a number of people it was quite well known during the war that, 
due to the lack of precise navigation equipment, the effectiveness of the 
RAF's bombing raids was much reduced, and the hoped-for damage 
to the German war effort and hence an early victory was not achieved. 
As a result, many more British soldiers (and civilians) died needlessly, 
or suffered in German p.o.w. camps. Also, probably a million inmates 
of concentration camps might have been saved. [3] 

So who cares if organizations instinctively reject the inven¬ 
tions of independent inventors? Little would seem to be lost. 
Inconveniently, the same might be said of the results of 
most other research. This is simply because the contribution 
of research to innovation is usually rather small. Other activities 
seem to put much more information into the total innovation 
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package. Yet it would be a nonsense to suggest that innovation 
would proceed just as well without research as with it. Small 
the contri 3ution of research may be, but it is obviously import¬ 
ant. Small the contribution of the independent inventor certainly 
is, but it, too, may sometimes be significant. 

A syndrome is a number of symptoms which, taken together, 
indicate a- particular disease. It is odd to regard automatic rejec¬ 
tion by t|\e organization as a syndrome, for it is just a single 
symptom; If diagnosis of disease on the basis of one symptom— 
rejection—is hard to justify, the prognosis which follows the 
identification of the syndrome should be presented as extremely 
speculative. Just the opposite tends to be the case: the NIH syn¬ 
drome is: commonly presented not as a model to help explain 
why firms are less innovative than they might be, but as the 
explanation of why they cannot be more innovative and of the 
fate that awaits such intransigence. 

In fact, the organization's ready rejection of the independent 
inventor involves no syndrome at all. A syndrome might well be 
involved were organizations to welcome unreservedly the inven¬ 
tions of independent inventors. There would then be curiosity 
aplenty (o identify the symptoms of receptivity. Consider the 
massive jnterest in the characteristics of organizations which are 
especially quick to adopt innovations. But the NIH syndrome is 
concernejd with the rejection of ideas which consequently played 
no part in the organization's innovation. Summary dismissal is 
its only (Characteristic, and there is no interest in the ideas them¬ 
selves, or in how they came to be rejected. 

Acceptance of the NIH syndrome, then, is analogous to the 
syndrorrje itself: just as organizations show no interest in the 
inventions of independent inventors, so thinking in terms of 
the syndrome discourages any real interest in what actually 
happens. The experience of the independent inventor at the hands 
of the organization may be of little moment to anyone who is 
not an independent inventor, but the NIH syndrome is widely 
used to explain organizational reaction to all external influences 
just becc use they are external. Now this is a matter of moment. 
If there is a syndrome at work here, it is important that it be 
recognized and understood. Current use of the NIH syndrome 
is as dismissive of this as the organization is supposed to be of 
the independent inventor. 
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This chapter takes a step or two towards this recognition and 
understanding by exploring the NIH syndrome in its very basic 
form. It investigates independent inventors, not to estimate the 
paucity of their contribution to organizational innovation, nor 
to speculate on what might have been had organizations been 
more receptive to their ideas, but to try to discover why it is 
that organizations encounter such difficulties exploiting the 
ideas of these inventors. The aim is not particularly to encour¬ 
age smoother transactions between organizations and independ¬ 
ent inventors, but to apply an information perspective in order 
to gain some comprehension of the processes at work which 
result in the organization's rejection of external information. 
Much of the evidence presented comes from surveys of inde¬ 
pendent inventors and research units of organizations; quota¬ 
tions from respondents to these surveys are used throughout to 
illustrate the argument. 

THE INDEPENDENT INVENTOR 

First to the independent inventor, the source of the external 
information. Conveniently, he is as unsullied a source as any 
could be. The independent inventor's isolation from the sources 
of information that normally contribute to research is profound, 
and so the information package he delivers to the organization 
is likely to be at least different from that available from any 
other research. Independent inventors rely on books and news¬ 
paper articles to supplement their own experience. [4] The local 
library is as much their laboratory" as the garden shed. It is 
hardly surprising, then, that a frequent criticism of independent 
inventors is that their inventions are obvious and unoriginal. 

There are now several machines similar to this invention commercially 
available, [research unit] 

In general most private inventors who come to us are unfortunately 
trying to produce a product or concept which is already in the public 
domain, [research unit] 

If nothing else, the patent system is a test of novelty and inde¬ 
pendent inventors make heavy use of it. In Australia, where the 
survey work on which this chapter is based was carried out, 
nearly three-quarters of all the 1978 patent applications from 
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Australian domiciles came from independent inventors. To be 
sure, this dominance is not reflected in their share of patents 
granted, and is even less evident among the group of patentees 
who assiduously continue to pay the annual fee required to main¬ 
tain a patent. [5] Also, in most countries it seems that there 
has been aj progressive decline in the relative use of the patent 
system by independent inventors. [6] Even so, independent 
inventors femain significant users of a system which certainly 
tests for originality, and which provides a handy screening device 
for those ;who would study the attitude of organizations to 
external information. 


GOVERNMENT POLICY FOR INDEPENDENT INVENTORS 

Many, peirhaps most, Western governments run occasional pro¬ 
grammes: intended to help independent inventors. The import¬ 
ance of iridependent inventors in the patent system makes them 
hard to ignore and modest assistance is unlikely to annoy any 
political constituency. Indeed, it is likely to bring some pleasure 
to all thqse with a romantic attachment to the notion that indi¬ 
vidual perseverance will occasionally triumph where organiza¬ 
tion fails.;[7] As one American report concluded, 'The independent, 
basemenjt inventor and the small firm are the fair-haired boys 
of politics; they can do no wrong, and must be encouraged'. [8] 
Although public resources allocated to the assistance of inde¬ 
pendent: inventors are not sufficiently extravagant to warrant 
much attention, the use to which they are put is significant. It 
is governed almost entirely by acceptance of the not-invented- 
here syridrome. The argument is that the resources of the organ¬ 
ization &re required to develop, manufacture, and market the 
inventions of independent inventors. If their inventions do not 
yield major benefits, and are rejected by organizations, it must 
be thatj they do not yield major benefits because they are 
rejected: by organizations. This market failure can be rectified, 
it is assumed, by making independent inventions better known 
to firm and thus overcoming the barrier presented by the NIH 
syndroihe. Selection by government committee or by public 
competition serves as much to make certain inventions more 
prominent as to spot those that are most promising. 
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The supposition that a committee of worthies will be able to 
identify those inventions of most value to individual firms is an 
odd one, suggesting that the application of any criteria at all is 
preferable to the NIH syndrome's universal damnation. The con¬ 
viction that anything is better than that also helps justify paltry 
funding of programmes and casual administration. The Australian 
Inventors' Assistance Scheme provided chosen inventors with 
grants to develop their inventions in order to make them more 
attractive to firms. It failed to make any grants whatsoever 
during its first year of operation, a situation which attracted the 
rancour of independent inventors somewhat less than when, 
seven years later, the Scheme was overwhelmed by submissions 
and simply ran out of funds. [9] It had spent considerably more 
on administering itself than it had ever bestowed in grants. 
In the Australian Inventions Advisory Committee, independent 
inventors felt that they faced an unreasoning and inert obstacle 
even more insuperable than that which they encountered in firms. 
In fact, what they met was the NIH syndrome in a particularly 
pure and simple form: members of selection committees showed 
no interest in learning from independent inventors, in discover¬ 
ing what lay behind the NIH syndrome. 

[This invention] is the kind of ratbag nuisance I suffered for a long time 
when I was a member of the New Zealand Inventions Development 
Authority. The few inventors who came to our department are of the 
same kind, with all kinds of perpetual motion machines for making 
water or solving the energy crisis. Invariably they have no technical 
background and a healthy disregard for basic economics. Frankly, they 
are a bloody nuisance, [research unit] 

But paltry grants to a few independent inventors aside, gov¬ 
ernment programmes are concocted not so much to provide 
public resources as to encourage industry to contribute its own. 
Once committees of public servants, scientists, and senior man¬ 
agers have selected from among the many inventions submitted 
those that would somehow be best for industry, the task is then 
to stimulate industrial interest in these inventions. One Danish 
scheme, for example, provides advice and facilities to make 
prototypes which look as if they have come from a production 
line rather than a garden shed and whose means of manufacture 
will be instantly recognizable to factory managers. Another Austra¬ 
lian scheme encourages independent inventors to accompany the 
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invention hey present to industry with a business plan. In the 
United Staj :es, there are private-sector firms which act as brokers 
between independent inventors and the organizations which 
might turp their inventions into innovations. While their inter¬ 
vention niay counteract the NIH syndrome, it does not guar¬ 
antee innovation, a failure which exposes such firms to the wrath 
of invent- rs and government alike. 


CHARACTERISTICS OF THE INDEPENDENT INVENTOR 

Much of |the information in this chapter is based on responses 
from 601: independent inventors who had applied for an Aus¬ 
tralian patent in 1978. [10] Given the general predisposition to 
regard all independent inventors as cranks, the characteristics 
of this group of individuals are not unimportant. Of the 601, 
all but 2l were male. Women, it seems, rarely invent, or if they 
do, rarefy apply for a patent. These inventors were somewhat 
older than the population at large, though typically aged between 
35 and rather than in their retirement or dotage. They were 
very rmich better educated than the general Australian popula¬ 
tion, with a strong bias towards qualifications in science and 
engineering. Of this group, 71 possessed a bachelor's degree, a 
further 15 a master's degree, and 17 more had a doctorate. Just 
under half were self-employed, either full- or part-time, often 
running their own small—usually very small—businesses. Nearly 
three-quarters were professional, technical, or administrative 
workers. Most had had a go at patenting before, and therefore 
at inventing, but they were hardly inveterate inventors; some 40 
per cent had no experience of the patent system, and those who 
had dozens of patents ('to their credit' as some see it) were 
exceedingly rare. In short, rather than according with the starkly 
simple stereotype—the pestering crank—which best fits the NIH 
syndrofcne, the characteristics of independent inventors suggest 
that many might actually be rather interesting and perhaps even 
complex people. 

But {why do they invent? Table 6.1 gives some idea. Most 
impor ant is the desire to solve problems they have personally 
encou tered, though a range of other motivations is also import¬ 
ant, including simply having fun. 
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Table 6.1 Why Independent Inventors Invent (% of Respondents) 


To solve specific problems 70 

To make money 56 

To be useful to society 44 

To satisfy natural curiosity 30 

For fun 20 


Total responses 1,295 

Total respondents 586 

Table 6.2 Why Independent Inventors Want a Patent 
(% of Respondents) 


To make money from the invention 77 

To prevent others making money from the invention 39 
To justify inventive activity to themselves 27 

To determine whether the invention is any good 21 

To inform the public of the invention 20 

To assist application for development funding 11 

To justify inventive activity to friends and relatives 11 

Total responses 1,176 

Total respondents 569 


THE INDEPENDENT INVENTOR AND 
THE PATENT SYSTEM 


I am still inventing and like many inventors know of problems which 
could be solved to form an invention, [independent inventor] 

The motivation for inventing is not at all the same as that for 
wanting a patent (Table 6.2). The vast majority of independent 
inventors clearly patent to make money out of their inventions, 
though making money is not their primary reason for invent¬ 
ing. Note that there is also a host of subsidiary reasons for want¬ 
ing a patent, indicating purposes for which the patent system 
was certainly never designed. For many independent inventors, 
the patent provides justification to others, and to themselves, 
that their time and effort have not been wasted after all. The 
NIH syndrome suggests that the only real obstacle faced by the 
independent inventor is the obduracy of the firm he wishes to 
develop his invention: in reality, he encounters the self-doubt of 
the self-employed, and faces the tolerant opposition of all who 
know about his activities. 
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The attitude of independent inventors to the patent system 
provides 'a reasonable indication of how they perceive the innov¬ 
ative process. Without a doubt, it is linear in their minds, but 
the line |s short. It starts with their invention and ends soon 
after with an innovation and accompanying financial rewards, 
probably—but not necessarily—taking in the patent system on 
the way. In the view of independent inventors, difficulties lie 
not in thje creation of innovation, but in reaping their rightful 
share of the rewards. 


My inclination is to solve a problem—primarily for myself—but where 
the benefit flows on to the community I like recognition—where benefit 
is commercial I seek reward, [independent inventor] 

i 

Fig. 6.1 provides a graphic interpretation of this perception. 
Everything starts with invention—their invention—and should 
end with gain. Even for those who are particularly concerned 
with improving the lot of their fellow man—and many inde¬ 
pendent inventors fall into this category, the problems they 
strive to solve being social rather than commercial (Table 6.1)— 
money ij somehow inextricably associated with the social good 
they feel will come from their invention. For these individuals. 
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Table 6.3 Preferred Alternatives to Being Granted a Patent 


Group A 

Cash award based on value to society of the invention 221 
Token recognition to acknowledge significance 
of the invention 75 

Right to recognition and publicity 80 

Total in group 304 

Group B 

None of these 277 

Total respondents 581 


regardless of whether they patent, there is absolutely nothing of 
moment that has to happen to an invention for it to pour forth 
public benefit and then the personal benefits that come from 
public recognition. This is Group A in Table 6.3, a group which 
feels it deserves acclaim, perhaps in the form of a medal or a 
television appearance, for its contribution to humanity. 


ATTITUDE OF INDEPENDENT INVENTORS 
TOWARDS ORGANIZATIONS 

Many of these independent inventors (those in Group A) believe 
not only that the world should beat a path to their door for their 
inventions, but that the door has only to be opened for the inven¬ 
tion to bring benefits. Those in organizations are all too aware 
of the impracticality of this approach. 

Individual inventors can play a significant part as a source of new ideas. 
However their [szc] is usually a large investment in time and money 
necessary to take the invention from the original concept to rough pro¬ 
totype stage to a fully tested saleable product. Most inventors do not 
fully appreciate this, [research unit] 

With rare exception, individual inventors are unaware of the market's 
real needs and the marketing process. Emotion generally prevents the 
proper functioning of objectivity, [research unit] 

Many inventors have no conception of the mark-up on manufacturer's 
costs to cover marketing, distribution, profit, etc., and their usual claims 
of enormous savings and profit margins are generally nonsense, [research 
unitl 
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Individual, inventors tend to be motivated by their perceived need for 
some improvement. Many of their ideas are excellent but have not been 
researched from the market's perceived need., .. We tend to look at 
market needs before we conduct research. We get fewer misses that way 
[emphasis in original], [research unit] 

But many independent inventors (those in Group B) are 
decidedly more worldly. They seem to appreciate a hard and 
uncertain, 1 though linear, haul from invention to innovation. 
These inventors also seem ready to accept that there is an import¬ 
ant role for organizations in what they perceive as a process. 
Few in even this group, however, would accept the proposition 
that the Organization must make a vastly greater contribution 
than their* own if innovation is to result. They do appreciate, 
though, that they must either develop an innovation, and then 
manufacture and market it themselves, or persuade someone 
else—an Organization—to do this. [11] Most would much prefer 

to undertake the task themselves, but lack the skills and resources. 

} 

I think unless you are lucky enough to come across something which 
is cheap enough and simple enough to begin building and marketing 
yourself then the time and costs involved in getting someone interested 
are much too great, [independent inventor] 


It would appear to me that the person most likely to gain from inven¬ 
tion is the person who invents and manufactures himself. The pure 
inventor wjro wants someone else to take up his invention mostly fails, 
[independent inventor] 

To the independent inventor it seems not at all unreasonable 
to expect ‘these organizations to put their resources where the 


independent inventor himself would put his own, if he had 


them. Among the miscellany of reasons perceived by independ¬ 
ent inventors as responsible for the failure of a successful innova¬ 
tion to enterge from their inventions, the paucity of resources 
to prove trie potential of the invention is most prominent. Also 
marked is a tendency to blame the patent system rather than any 
inadequacy of their own or of the invention, as if a properly 
working patent system should transform inventions into innova¬ 
tions. Amijist the analysis in Table 6.4 of what went wrong, there 
is certainly some indication that organizations are less than enthu¬ 
siastic to ljake on their inventions, but this is clearly only one 
obstacle arpong many. The predominance of the NIH syndrome 
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Table 6.4 Obstacles Encountered by Independent Inventors in 
Realizing Gains from Inventive Activity (% of Responses) 


Lack of funds to prove potential of inventions 21.5 

Cost of patenting 17.5 

Poor marketing skills 14.6 

Manufacturers not interested in inventions from 
independent inventors 14.0 

Manufacturing too costly for existing market 9.5 

Complexity of the patent system 9.5 

Inadequacy of the invention 4.6 

Problems associated with scaling up inventions 3.5 

Lack of co-operation from Patent Office 1.7 

Lack of co-operation from patent attorneys 1.5 

Failure to be granted patent 1.2 

Potential or actual costs of dispute over ownership 1.1 

Total responses 1,332 


in discussions of organizational innovation would suggest that 
in these of all circumstances it should be paramount. In fact, there 
is more evidence here of what might be called a 'patent syn- 
drome', to which is attributed the failure of inventions to become 
innovations. 

Although friends and relatives are a source of disparage¬ 
ment for independent inventors, they are also the usual source 
of external funding. In defiance of the NIH syndrome, most 
development funding actually comes from industry. Banks, the 
obvious source of such funding, provide very little, and that 
generally in the form of personal loans. Although independ¬ 
ent inventors should encounter the NIH syndrome when they 
present their inventions to organizations which might develop, 
manufacture, and market these inventions, they would seem to 
experience a more total rejection when they approach their local 
bank manager. 

Bankers and financiers are absolutely naive about what is required to 
make money. They can only understand existing profitability with 
figures supplied. They have no ability whatsoever to assess the poten¬ 
tial of a new enterprise. The Bank did not have an Engineer but relied 
on an Accountant to assess the future of our business [emphasis in ori¬ 
ginal]. [independent inventor] 

But only 85 of these inventors had ever received any funding 
from any source: 499 had had none at all. It should be remembered 
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that Group A never even thinks in terms of development fund¬ 
ing and that many in Group B, although they appreciate its 
essential part in innovation, would really rather get back to 
inventing something else. 

[M]any injentors would like simply to see someone take up the idea, 
if it is proven good; and simply get something back so that the inven¬ 
tor can get back to inventing, [independent inventor] 


(big science, big technology, and 

! THE LITTLE INVENTOR 

Complementing the conclusion that the NIH syndrome results 
from the complexity of modern organizations and their con¬ 
sequent inability to accommodate the solicitations of independ¬ 
ent inventors is an observation on the sophistication of modern 
technology. Independent inventors, it is reasoned, might have 
had something to contribute when industry was craft-based and 
industrial; technology dependent largely on personal experience. 
But those; days are long gone; the simple discoveries have all 
been made; technology is now science-based, its further devel¬ 
opment dependent on the combined efforts of professionals, 
organized and directed in vast—and expensive—R&D laborator¬ 
ies. [12] T^hus, the independent inventor, pottering alone in his 
garage, can hardly be expected to have much to contribute. [13] 

The inventor is full of good intentions but a scientific foundation is 
lacking. The dental and medical professions are full of inventors but 
few inventions are of significance or commercial value, [research unit] 

Most ideas worth considering come from organizations or at least pro¬ 
fessionally’ qualified individuals, [research unit] 

In general; individual inventors do not have sufficient technical sup¬ 
port, expertise and knowledge to produce highly technical products. 
In our experience, research and development in modem chemical 
technology requires a multi-disciplinary team backed up by funda¬ 
mental research, experimental development, manufacturing and mar¬ 
keting expertise, [research unit] 

Our particular areas of research often require expensive equipment e.g. 
large scale reactors etc. which means individual inventors are most 
unlikely tc contribute in this area, [research unit] 
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This Big Science accompaniment to the NIH syndrome is com¬ 
mon, and plays its part in discouraging examination of what 
actually happens. It is also fortified by the syndrome. Those who 
value the trappings that Big Science (and Big Technology for 
that matter) affords feel the more secure if it is widely accepted 
that all modern technological change emanates from their endeav¬ 
ours. This is a linear view, of course, and because it is no longer 
acceptable in its crude form to non-scientists, it has required 
some defending of late. In this defence, models of innovation 
which do not allow the seminal function of science to be con¬ 
fused with self-interest are valued highly. The NIH syndrome is 
perfect for the purpose. It presents the organization, not science 
and technology, as automatically rejecting external information. 
Science and technology can be seen to remain—as they must— 
open and receptive to all ideas, even the pathetic notions of 
cranks. Widespread acceptance of an NIH syndrome has helped 
protect the institutional structure and professional organization 
of science and technology from the accusation that they, too, 
prefer internal information to external. 

It is not, of course, the case that all innovation springs from 
research in huge corporate R&D laboratories, and that science 
is the fount of all this new technology. The argument, once taken 
very seriously by scientists and engineers, no longer convinces 
and is rarely presented in isolation. But it gains strength, and 
may even be believed, in the context of the NIH syndrome: if 
information from cranks is associated with organizational rejec¬ 
tion of information, then the institutional contribution of pro¬ 
fessional scientists and engineers can be more readily associated 
with organizational acceptance of information. In short, there are 
sectoral interests which promote the acceptance of the NIH syn¬ 
drome, a factor that helps explain how wide and uncritical this 
acceptance has been. Further investigation into the actual rela¬ 
tionship between the independent inventor and the organization 
is warranted. 

THE RESEARCH OF THE INDEPENDENT INVENTOR 
AND THE RESEARCH OF THE ORGANIZATION 

Examination of patent classifications reveals that independ¬ 
ent inventors concentrate their activities in areas of technology 
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neglecte<jl by organizations. Over 40 per cent of all patent 
applicati >ns made by independent inventors in Australia are 
in the p itent categories of agriculture, personal and domestic 
objects, and health and amusement. Less than 10 per cent of 
applications from Australian firms are in these categories. Many 
independent inventors, then, are active in areas in which organ¬ 
izations are probably not concentrating their research. This does 
not necessarily mean that their work is incompatible with the 
interests of organizations. 

The investigative activity of 56 independent inventors who 
had succeeded in being granted patents (as opposed to merely 
applying for them), and who held these patents in 1983, was 
compared with organizational research activities. [14] The object 
of the epcercise was to match patent abridgements with the 
declared;research interests of a large number and wide range of 
Australian organizations. Despite considerable effort, no organ¬ 
izational'interest could be found which in any way related to 
six of thp inventions (a hydroplane boat hull, a soil level, an 
electric guitar, a bed support aid, a wheelchair, and a kite). Some 
50 patented inventions remained which did seem to be relevant 
to the declared research activities of organizations, and often to 
those of jmore than one organization. This allowed 233 research 
units in government, industry, and higher education to be sent 
patent abridgements (and full specifications if more information 
was required) to see what they made of them. Some 147 usable 
response^ were received (93 from industry, 33 from government 
research units, and 19 from higher education). 

In essdnce, this exercise replicated the attempts of independ¬ 
ent inver tors to find organizations interested in their inventions. 
Consequently, it was tempting an NIH response. The team used 
every resource at its command, from published directories to 
personal jsuggestions, resources which far exceed those of inde¬ 
pendent nventors. They also appeared to exceed those used by 
organizations themselves to discover what is going on outside: 
the majority of research units working in these areas was unable 
to identify any other institution engaged in similar research. 
Australia^ of course, is a small country, at least in terms of 
research Resources, and often there simply was no other related 
research jactivity. The corollary is that in such a small country 
it is easy to be aware of whatever is going on. 
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Table 6.5 Contact of Research Units with Independent Inventors 
(% of Research Units) 

Research unit approached 
never 12.9 

rarely 32.7 

several times 38.1 

many times 16.3 

Research unit provided research advice in previous five years 
never 27.2 

rarely 31.3 

several times 33.3 

many times 8.2 

Research unit collaborated in previous five years 
never 44.2 

rarely 27.9 

several times 25.9 

many times 2.0 

Total research units 147 

Although many of these research units had had experience 
of independent inventors in the past, they had hardly been 
pestered (Table 6.5). The NIH syndrome suggests they should 
have been and would draw strength from the revelation that 
only 2 per cent of research units had collaborated frequently 
with independent inventors over the previous five years. Yet, 
only 16 per cent had been approached many times, and only 
8 per cent had often been called upon to provide research 
advice. Although a few independent inventors receive unsolicited 
enquiries from large organizations which screen patent applica¬ 
tions, it seems that nearly all contact between these research 
units and independent inventors is initiated by the inventors. 

Of the 147 research units, 72 confirmed that they were, or had 
been, working in an area closely related to that of the patent 
abridgement they had been sent. These covered 35 of the 50 
patented inventions. For the remaining 15 inventions, no related 
research work could be found in any organization, which, given 
the exhaustiveness of the search, strongly suggests there was 
none to be found. To this group of 15 should be added the six 
for which no similar research activities could be discovered. 
Consequently, it would seem that there is a substantial propor¬ 
tion of independent inventors who cannot possibly contribute to 
the research of organizations simply because research in that 
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area is riot being carried out. When such inventors approach 
organiza ions, it is incumbent on them to present a complete 
package, ready to be manufactured; they cannot expect the 
organization's research to be able to make good any deficiency. 
Given thjfe limited resources of the independent inventor, such 
inadequacies are very likely to exist. But what is apparent here 
is simply that the inventions of many independent inventors 
are irrelevant to the activities of organizations. This is hardly 
evidence of an NIH syndrome. 

Neither did the response of the research units to the remain¬ 
ing 35 inventions reveal much evidence of any NIH syndrome. 
Those ejnployed to research inside the organization did not 
look down on the efforts of those outside the organization not 
employed to research. Those inside often felt that they shared 
research, interests with those outside, and that they faced with 
them a cjommon obstacle in the attitude of the rest of the organ¬ 
ization tjowards research and change. Research units were obvi¬ 
ously aiixious to share with independent inventors—almost as 
colleagues—their vastly superior experience of the commercial 
realities‘of life. 

We tested the unit described and found it worked well was clever and 
obviously would have had some success in the Australian market. 
However the market size is small. Productionising the unit would be 
expensive and such a device has many competitors in international mar¬ 
kets. Product life of the design is limited to around 5 years and in bal¬ 
ance a decision was made not to take the matter further, [research unit] 

Staff members in this department have collaborated with the inventor 
of this unit to develop a prototype and assess performance. Technically 
this proved difficult and a combination of cost overruns and staff resig¬ 
nations have caused shelving of the project, [research unit] 

The invention described is too complex for commercial application. High 
complexity results in high cost which makes this invention impractical, 
[research unit] 

This shared research interest did not mean that independent 
inventors had come up with just the solution to the research 
units' problems. Far from it; just over half of the research units 
swore that they had devised something similar in the past, and 
84 per fent declared themselves technically capable of producing 
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the same thing. It might, then, seem reasonable to conclude that 
the research units considered the inventions of independent 
inventors old hat. Maybe, but it was much more important to 
them that the inventions were relevant. The linear view of innova¬ 
tion, redolent in the NIH syndrome, sees invention as playing 
a seminal role in research and so emphasizes the information- 
creation function of research. The reality of research, appreciated 
by independent inventors and research units alike, is that it is 
largely an information-gathering exercise. Relevance tends to be 
of more consequence than novelty. Consequently, that others 
have done or could do what the independent inventor has done 
is not necessarily the indictment that the NIH syndrome suggests. 
Research units were decidedly sympathetic towards independ¬ 
ent inventors whom they saw as duplicating other research. 

Occasionally we are approached by individual inventors with ideas 
or products in our field. Where applicable we will either purchase or 
come to an appropriate arrangement with the inventor. Where not 
applicable we will assist the inventor in the right direction if possible. 
Individual inventors' activities in our area tend to be 'bright idea' ori¬ 
ented rather than research oriented, [research unit] 

The invention may have some application to our organization in that 
we are involved in the assembly of nut and bolt like devices although 
on a more automated scale, [research unit] 

The other impeller is supposed to rotate freely on some kind of bush. 
This will be a point of high wear necessitating frequent maintenance 
and it was judged by our group to be very important in deciding not 
to take up the offer of manufacture, [research unit] 

The research units regarded most of the inventions submitted 
to them as fairly obvious, and also as of little commercial value 
(Table 6.6). This would be totally in accord with the NIH syn¬ 
drome had not nearly 60 per cent of these research units 
declared that they would possibly or definitely have taken out 
a patent themselves had they produced the same inventions. The 
patent system is not an institution to be entered into lightly. It 
would seem that their assessment of the value of inventions 
from independent inventors is much more a reflection of the 
uncertainties of research than a rejection of external information. 

I believe that industry does not take advantage of individual inventors to 
solve problems that are not dependent on specific industry knowledge, 
[research unit] 
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^ble 6.6 Research Units 7 Opinions of Inventions of 
Independent Inventors (% of Research Units) 

Technical ingenuity 

fairly obvious 62.9 
clever 31.4 

ingenious 4.3 

brilliant 1.4 

Total research units 70 

Potential commercial value 

none 20.6 

small 64.7 

considerable 14.7 

worth a fortune 0.0 

Total research units 68 

Such inventions provide a stimulus to our efforts to try and produce 
something of a similar stature, [research unit] 

The [comjpany] have purchased several of the ploughs from the inven¬ 
tor and have found them to be all that has been claimed of them, 
[research; unit] 

THE PATENT SYSTEM 

It also transpired that 20 per cent of the research units had at 
some time taken out a licence from an independent inventor, 
and tha a further 12 per cent may have done so. Considering 
that moj t of these units patented rarely and some not at all (the 
72 research units had been granted 142 patents in the previous 
five yeajrs, but 80 per cent of these had been awarded to just 
five unijts), this is actually quite remarkable. About a quarter 
regularly consulted patent specifications, and yet something like 
half of the research units were already aware of the invention 
whose patent abridgement they had been sent. How, if most do 
not che^k new patents regularly and they are rarely approached 
by independent inventors (Table 6.5)? It would seem that infor¬ 
mal networks may be in operation. Yet, as has been discussed, 
there is' some evidence that research units are not particularly 
aware of what research other organizations are undertaking. It 
would be ironic indeed if informal mechanisms allow research 
units to be more aware of the research going on outside other 
organizations than of the research going on within them. 
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Other work has demonstrated the importance of the patent 
system as a screening mechanism for firms dealing—or trying 
to avoid dealing—with independent inventors. Some evidence 
was found among these research units of the patent system 
being used in just this way. 

Individual inventors seldom have any worthwhile ideas in the prod¬ 
ucts my firm is interested in and we try to discourage approaches by 
insisting they have patent protection before listening to their idea, 
[research unit] 

Let the patent system provide some preliminary screening 
and then the organization can deal with those inventions which 
pass through on a proper, institutional basis. This view accords 
totally with the NIH syndrome, but reality may be rather more 
complicated. The NIH syndrome assumes that organizational 
research is the professional user of the patent system and that 
independent inventors are no more than amateurs making occa¬ 
sional use of it. In fact, most of these research units made little 
use of the system themselves, and that highly selective. The 
independent inventors were relatively experienced in taking out 
patents: the research units were the amateurs. 

Generally patents would only be sought if there were considerable nov¬ 
elty and commercial possibility, [research unit] 

Generally feel that individual inventors are excessively encouraged— 
by patent attorneys—to seek protection (spend money) for 'inventions 7 
of dubious originality and unlikely commercial benefit, [research unit] 

This does not mean that the research units were unfamiliar 
with the uses to which the patent system can be put. They were 
quite unabashed in their confession that the patent system gave 
no real protection to independent inventors, or to others for that 
matter. 

Most commercial patents (mechanical) can be designed around... In 
the agricultural equipment manufacturing ind., the bigger the company 
—the fewer the patents, [research unit] 

Our company has very few patents as it considers a patent only worth 
while if it has reasonable commercial value over competitors in Aust. 
or overseas.. .. Rather than get involved with owners of patents, we 
design around patents, [research unit] 
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The suspicion of independent inventors—often interpreted as 
paranoia—that organizations will not respect their intellectual 
property Would seem to have some justification. This disregard 
for, and pften abuse of, the patent system is important, espe¬ 
cially when independent inventors feel that they must patent if 
their inventions are ever to be taken seriously. It is important 
because much of the reaction of research units to the patent 
abridgements and specifications they were sent should possibly 
be interpreted as reaction to the patent system rather than to the 
inventions themselves. Their observation was commonly that the 
inventiorl should never have been patented, not that it should 
never haye been made or brought to the attention of research 
units. 

Because df the abundance of similar designs similar to that described, 
we do no believe that the patent would be held to be valid, [research 
unit] 

We were 'surprised to find that a patent had been taken out for some¬ 
thing that is, at least in our production, used daily, [research unit] 

The invention described is really an extension of prior art and not very 
innovative in my opinion, [research unit] 

It is quite fascinating that what is more likely to be a lack of 
faith in the patent system has been assumed to be condemna¬ 
tion of the inventions patented. It is acceptance of the NIH 
syndrome that has led to this assumption. Once again, in their 
opinion of the same patent system, independent inventors show 
common cause with research units. 

The patent office is full of rubbishy non-commercial inventions, [inde¬ 
pendent inventor] 

As an inventor I feel privileged to say this: I think the average inven¬ 
tor is a Hopeless, irresponsible trusting idiot. Came to this conclusion 
after spending some hours checking through Patent applications at 
Brisbane' patent office. Became almost hysterical after reading of an 
inventors portable 18 hole golf course, [independent inventor] 

Would lice to express the lack of cooperation, assistance in obtaining 
patent by attorney, their only purpose has been various ways to obtain 
moneys, / [independent inventor] 

[T]he pa ent attorney I used made sure he drained the last dollar out 
of me or my invention, [independent inventor] 
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After almost 12 months of repeated rejections, by the Patents Office 
Canberra, of my Complete Specifications, on the grounds of incorrect 
grammar, irrelevant to the invention, I gave up in frustration, [inde¬ 
pendent inventor] 

The patent system offers a codification of information. In 
theory, this should assist the organization in dealing with the 
information: in practice, it is quite inappropriate to attempt the 
codification of the information produced by many independent 
inventors. The information package they put together is gener¬ 
ally too messy and incomplete. The patent system denies this 
inadequacy, with the consequence that its codification is con¬ 
sidered inappropriate by independent inventors and research 
units alike. Functioning in this manner, the patent system poses 
a barrier between the independent inventor and the organiza¬ 
tion at least as great as that attributed to the NIH syndrome. It 
is, though, a barrier which acceptance of the syndrome does 
much to disguise. 


THE DO-NOT-DISTURB SYNDROME 

It could just be that, in its separation from the other activ¬ 
ities of the organization, the research unit often finds itself 
as isolated as the independent inventor. This would explain 
something of their community of interest. It would then be less 
important that invention did not take place within the organiza¬ 
tion than that any invention—indeed, anything new—is resisted 
by the organization, whatever its source. The NIH syndrome, 
in drawing attention to the organization's rejection of the new 
because it comes from an external source, implies that the organ¬ 
ization welcomes new ideas when they come from an internal 
source. The organization may prove obdurate in its intercourse 
with the outside world, but this is a cost to be paid if it is to 
function efficiently as an organization. This may be why senior 
managers are quick to acknowledge the NIH syndrome as an 
unfortunate characteristic of organization, but slow to throw 
up their hands in horror and swear that efforts will be made 
to counter it. The reality, of course, is that the research units 
encountered just as much resistance to their ideas as independent 



121 


Resistance to Information 

inventor encountered. The only difference is that the research 
units m< t this resistance from their own organizations. Con¬ 
sequently they sympathized entirely with the problems faced by 
indepen* ent inventors, seeing them as a product of organiza¬ 
tional attitude towards change in general, and towards research 
in particular. 

Research-pif it can be called that—at this establishment is process not 
product oriented, but we hope to change this in the future, [research 
unit] 

My apologies for the negative replies, but, as a manufacturing area, our 
main thnist is quick and varied utilisation of existing technology, 
[research unit] 

It is inevi able that such a machine will be developed and I see no 
reason why the principles outlined should not be effective when fully 
developed! [This] research unit... is no longer effective as local design 
of hydraulic equipment... has ceased, all hydraulics with exception of 
some old Resigns being totally imported, [research unit] 

Our research efforts are directed towards products which have a high 
expectation of acceptance by our major Original Equipment Automotive 
Industry customers. These are extremely rare at present due to the over¬ 
bearing adoption of overseas technology, [research unit] 

It is probi >le that most Australian vehicle manufacturers would be 
more inter' sted in the application of proven systems to their products 
rather thai commit extensive resources for the development of an 
invention tjiat may subsequently prove ineffective. This would certainly 
apply to a .l of the inventions that have been submitted to this com¬ 
pany durirg recent years [emphasis in original], [research unit] 

For consumer products, design aesthetics would normally be a more 
compelling 5 selling point than the energy saving advantages—the inven¬ 
tion falls sljort in this regard. The creativity of individual inventors is 
to be applapded, however, many inventions fail because often what is 
practical is j not commercially attractive to industrial or domestic con¬ 
sumers. OujT research is totally commercially orientated, [research unit] 

This is ot to argue that there is no such thing as an NIH 
syndrome. 1 There is; there is institutional rejection of external 
informatio i as typified by the organizational response to the 
inventions of independent inventors. But rejection of this 
information would seem to bp not so much because it is external 
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as because it is new. External information is, of course, much 
more likely than internal information to be new to the organiza¬ 
tion. These research units, which might have been expected to 
be resentful of amateur interference, were anything but; they 
were genuinely interested in what the independent inventors 
had produced. It is really quite fanciful to imagine them feeling 
threatened by these independent inventors. A more satisfactory 
explanation of the NIH syndrome might be that the independ¬ 
ent inventor has assembled a rather small information package 
in isolation from the information already available within the 
organization. This is most evident in his frequent replication 
of what the organizational research unit has already done. But 
replication is not frowned on by scientists and engineers as 
much as it is by economists and accountants. 

The information package that the independent inventor is able 
to contribute to the organization, because it has been assembled 
in isolation from all the other activities of the organization, is 
unlikely to be compatible with what is already being done in 
production or marketing, or with what is being planned in the 
boardroom. The evidence presented here confirms that this is 
the case, but also indicates that this organizational reaction to 
new information may be experienced just as much by the organ¬ 
ization's own research unit as by the independent inventor. The 
divide between research and the other activities of the organ¬ 
ization is hidden by the traditional notion of the NIH syndrome. 
In concentrating on the boundary between the organization and 
the outside world—a boundary which is of no small importance 
—the assumption is made that the organization is a homogene¬ 
ous whole, with all parts sharing the same interests and fully 
aware of what is going on elsewhere in the system. This is not 
a realistic model of the organization. Among the parts most 
likely to be isolated from the rest of the organization, to be 
most remote from the seat of power, is R&D. The NIH syndrome 
suggests a blind, instinctive reaction to external information by 
those in the organization who have most to lose by change, or 
who feel most discomforted by the uncertainty and disruption 
it engenders. Those in the organization's research unit are more 
likely to be at odds with this group than part of it. From an 
information perspective, the not-invented-here syndrome looks 
much more like a do-not-disturb syndrome. 
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Information Intrigue: 
Controlling the Flow of Information 


ECHNOLOGY AND WORLD DOMINATION 

Between? the end of the Second World War and the collapse of 
the Soviet Union, the Western allies sought to deny the Soviet 
bloc Western technology likely to increase its military strength. 
Export controls were the primary instrument, employed originally 
to wage? virtual economic war against the Soviets, and then to 
appease jthrough some relaxation during the period of detente of 
the seventies. During the eighties, export controls were adapted 
to deprive the Soviet bloc of dual-use technology, that which 
was judged to have civilian as well as military application. Crit¬ 
ical technologies were identified and it was this information of 
which t|\e Soviet bloc was to be deprived. Controlling the flow 
of technological information rather than the flow of equipment 
posed s6me problems. An information perspective provides some 
insight into these problems. 

There? were two export control systems: the unilateral system 
enforced by the United States, and that agreed multilaterally by 
the NATO allies and Japan, arranged through the Co-ordinating 
Committee (CoCom) in Paris. [1] CoCom never had an official 
existence, which obviated the need for governments to make 
public defence of their membership. Their delegates met every 
Tuesday to decide the fate of applications to export equipment 
exceeding the performance range specified on lists adminis¬ 
tered by national governments. Updating these lists was also a 
responsibility of CoCom, but as member governments varied 
enormously in the latitude they allowed their own firms, both 
this anc the application procedure often took some time. Delays, 
uncertainty, and the suspicion of bias infuriated firms trying 
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to export, and CoCom would probably have fallen victim to its 
own incompetence had it not been for the United States. Most 
of the funding for CoCom came from the US, as did the pres¬ 
sure for countries to join and to make the unanimous decisions 
that CoCom rules required. CoCom was always a ramshackle 
organization held together by the United States; it struggled to 
deal with regulating the export of hardware and was never able 
to cope with regulating the export of information. 

The unilateral controls of the United States were another 
matter altogether. Throughout the eighties, the US really did try 
to control the flow of technological information from the West 
to the Soviet bloc. The problems it encountered are wonder¬ 
fully illustrative of the difficulties inherent in a task which is the 
inverse of the normal concerns of technology transfer. The whole 
episode also gives some idea of the opportunities available to 
those who try to control the flow of information, and of the 
impact on innovation that their efforts may have. 

The real irony is that Western export controls probably caused 
the West much more trouble than they did the Soviet bloc. [2] 
The Soviet economy existed almost in isolation, with all the ineffi¬ 
ciency and independent robustness that that implies. No external 
influence, neither technology transfer nor its prohibition, could 
be expected to have much impact on such an economy. 

[I]nternational technology transfer has not been a vehicle for Soviet 
'overtaking', and in fields of rapid change it is not even sufficient for 
'catching up'. [3] 

The dominant view among specialists is that the aggregate impact of 
the transfer of Western technology on Soviet industry 7 ... is likely to be 
rather modest (and the impact on the Soviet economy as a whole, of 
which industry is only a part, even more so). [4] 

This was not unappreciated in the West, any more than the 
hollowness of the Soviet Union's threat of world domination was 
unappreciated, which makes the energetic enforcement of export 
controls all the more intriguing. 

The most charitable view of the policy is to suppose that no one in the 
United States seriously believes in its efficacy as a means of stemming 
the flow of technology to the East. [5] 
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tHE BUCY REPORT AND THE DEPARTMENT 
OF DEFENSE 

The Bujcy Report is just 39 pages long, but its brevity belies its 
importance. [6] The report appeared in 1976, the product of a 
task force chaired by Fred Bucy of Texas Instruments, and set 
up by ihe Department of Defense (DOD) to consider the relat¬ 
ive effectiveness of the means by which Western technology 
was being transferred to the Soviet bloc. The report is scarcely 
exhaustive—certainly not in the same league as later reports 
from the National Academy of Sciences [7]—and yet its influence 
has be^n fundamental. It observed that export controls would 
have to; address technology transfer mechanisms to be effective, 
especially the most efficient mechanisms, and that controls should 
concentrate on those critical technologies that would provide the 
most significant advance to the receiving nation. It did not con¬ 
sider information transactions, an omission which increased the 
freedom with which the report's recommendations could be inter¬ 
preted, and also the severity of the consequences arising from 
their application. 

Bucy ! has since had occasion to reflect that his recommenda¬ 
tions w[ere not implemented quite as his report intended, [8] 
and th^t the Militarily Critical Technologies List (MCTL)—the 
attemp by the Department of Defense to define categories of crit¬ 
ical technologies as recommended by Bucy—had grown rather 
long. 

The MCTL is the size of the New York phone book and worth a lot 
less. IPs a bastardization of the concept of critical technology. The 
bureaucrats have taken a clear concept and turned it into a two inch 
document that's absolutely worthless. [9] 

Others of the report's recommendations were also to come to 
pass in jways that were probably unintended. The turf battle that 
ensued between Defense and the Department of Commerce is 
one example. Defense originally had little more than an advis¬ 
ory role in export control matters; Commerce was responsible 
for what goods left the country, and State took the lead in 
CoCom. Bucy recommended that Defense should play a more 
prominent role. 
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While Defense does not have the primary responsibility for control of tech¬ 
nology export,... the initiative for developing polity objectives and strat¬ 
egies for controlling specific technologies are their responsibility. [10] 

No one could possibly accuse the DOD of having been inact¬ 
ive in this area in the years since 1976, and much of the lever¬ 
age it has applied has been gained through an uncommon ability 
to recognize and exploit certain of the characteristics of informa¬ 
tion. Defense went to some lengths to expose as graphically and 
publicly as possible the failure of Commerce to enforce export 
controls. Fines imposed on some offenders were ridiculed by 
comparison with the penalty for taking a deer out of season in 
Maine, and Commerce was deliberately embarrassed by being 
forced to admit that while there had been no recorded infringe¬ 
ments of the grain embargo on the Soviet Union, only one officer 
had been checking. [11] Commerce had long held an equivocal 
attitude towards export controls—essential in principle, but a 
deterrent to trade in practice—and Defense was not slow to expose 
this ambivalence by creating yet more damaging information. 

In response to the plea by Commerce that it simply could 
not afford more enforcement. Defence provided $30 million to 
Customs to fund Operation Exodus, a move bound to provide 
fresh evidence of infringements and to make an ally of the 
Commissioner for Customs. 

The Defense Department has the experts on what items have military 
applications. That Department is a great supporter of the Customs 
Service and Fm a great supporter of the Defense Department. Therefore, 
the more involvement that the Defense Department has in the decisions 
to license high-technology exports, the happier I am. [12] 

Over the next few years, the public and politicians in the 
United States were exposed to a barrage of dramatic examples 
of how the export control system desperately needed tighten¬ 
ing. Perhaps the most notorious of these seizure cases was the 
one involving Richard Mueller, whose plans to export DEC 
VAX 11-782 computers to the Soviet Union via South Africa, 
Germany, and Sweden were frustrated by dozens of agents 
leaping aboard ships and planes. The spoils from these Boys' 
Own Magazine adventures were triumphantly displayed for press 
inspection in a large hangar at Andrews Air Force Base, and the 
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conclusion invited that the Soviet Union had been deprived of 
the wherewithal to assemble an entire factory for high-speed 
integrated circuits. [13] The technical press ridiculed the asser¬ 
tion, [14]: but went unheard amidst the fanfare orchestrated by 
the Department of Defense. 

At a background briefing for reporters following the public press con¬ 
ference, top Pentagon officials, who spoke on condition they not be 
identified,:said the seizures pointed out flaws in the US export control 
system, particularly in the way the Commerce Department handles 
export licensing applications. [15] 


It was in the most simple and exciting of ways that DOD chose 
to presenjt the export control issue to the public. The argument 
for controlling information was too esoteric for mass appeal and 
would hqve been likely to arouse mass suspicion anyway. For 
popular Consumption, a myth was deliberately created by ele¬ 
ments within Defense that technology was being stolen by the 
bad guys[ who had to be stopped by the good guys. What was 
fed to th^ media—often in private briefings—were stories with 
a simple |and consistent plot: dual-use technology just about to 
leave the, country, intercepted in the nick of time by energetic 
agents of justice, replaced with sand or gravel or concrete before 
being serit on its way, often with an obscene note. 

Prankish federal agents decided to send along the Soviet-bound parcels 
—sort of. They filled the crates with 700 lb of concrete, and, inside one, 
tacked a two-word note, in plainest English: 'F ... you!'. [16] 

US Customs agents seized two shipments, removed the contents and 
repacked :hem with concrete in a 'sting' operation to trap a supplier 
of American scientific equipment to the Soviet Union, the Pentagon 
says. [17] ? 

In early 1^82, according to US Customs, McVey sent a computer on a 
private plane from Southern California to Mexico, where it was put on 
a jetliner l^ound for Amsterdam. When the plane stopped in Houston, 
Customs inspectors found the container, removed the computer and 
replaced i with a load of sand. [18] 

[Customs agents] removed the silicon baking equipment, which was 
labelled afi industrial oven, and substituted sand and a four letter 
message t^ be sent on to Moscow, [19] 

While the crates were in the USA, customs officials removed $150,000 
worth of lentury 20 and Century 21 computers. Convinced that the 
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sophisticated electronic equipment would find its way to the Soviet 
Union, the Americans replaced the computers with an equal weight of 
sand and concrete. [20] 

What is fascinating about this campaign is that it presented 
technology as merely equipment, as something contained in a 
crate. Yet, Defense was really interested in preventing the export 
not of hardware, but of information. The myth helped provide 
the public and political support for the authority Defense needed 
to interfere with the flow of information. 

Almost as a preamble to its consideration of technology trans¬ 
fer mechanisms, the Bucy Report discusses the importance of 
information. Information—or 'know-how' as Bucy thinks of it— 
is seen as the very heart of technology. 

[C]ontrol of design and manufacturing know how is absolutely vital 
for the maintenance of U.S. technological superiority. Compared to this, 
all other considerations are secondary. [21] 

[T]here is unanimous agreement that the detail of how to do things is 
the essence of the technologies. This body of detail is hard earned and 
hard learned. It is not likely to be transferred inadvertently. But it can 
be taught and learned [emphasis in original]. [22] 

Now, to Fred Bucy, with a background in semiconductors, 
a field in which the intangible is infinitely more important in 
innovation than the tangible, the significance of information 
must have been so obvious as scarcely to warrant the assertion. 
In the context of export controls, the matter had hardly been 
considered. Certainly the Export Administration Act of 1969 had 
bestowed authority to control data and technical information, 
but virtually all practical interest had been in restricting exports 
of equipment—and in the era of detente even this emphasis had 
been distinctly muted. In stating what is really no more than a 
truism from which there can be no convincing dissent, Bucy was 
unwittingly opening a can whose worms are wriggling still. 


CONTROLLING INFORMATION 

There must have been many in the Department of Defense who 
failed to see the potential significance of Bucy's observations on 
information. Richard Perle (Assistant Secretary, International 
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Security ^olicy until 1987) was not one of them. There can be no 
doubtingj the provenance of his own reasoning on the subject. 


On the w lole, the best way to prevent the Soviet Union from acquir¬ 
ing Western technology is by concentrating on protecting manufactur¬ 
ing know’how rather than products. By focusing on basic know how, 
we can hope to slow the pace at which the Soviets are able to field new 


weapons, jit needs to be emphasized that it should be the state of the 
art in the j Eastern Bloc, not in the West, that serves as a guideline for 
what may or may not be transferred. [23] 


As Congressional aide in his days before joining the Depart¬ 
ment of defense, Perie had participated in drafting the legislation 
that becajne the Export Administration Act of 1979. [24] The new 
Act, although actually much more liberal than its predecessor, was 
also much more specific about the need to safeguard informa¬ 
tion, and included the requirement that DOD develop a critical 
technologies list with emphasis on know-how (the MCTL). This 
was an ambitious task, the result of which was to require con¬ 
stant updating, and which was never to be compatible with the 
Commodity Control List of proscribed goods—not technologies 
—maintained by the Department of Commerce. 

Where&s the 1969 Act had limited control of the intangible to 
technical: data (and had left the term undefined), the Regulations 
accompahying the 1979 Act defined technical data very widely 
as unclassified information of any kind relating to any indus¬ 
trial process, including services. [25] What remained unchanged, 
however) were the basic mechanisms by which exports of tech¬ 
nology, including information, were to be controlled. Precisely the 
same regulations and licensing procedures were to be applied 
to exportjs of information as to exports of hardware. Information 
was to be treated just like any other good. 

The u3ual aim of technology transfer policy is to stimulate 
the flow of technological information so that best, or at least 
better, practice may be brought to laggard firms or developing 
nations, feecause of the nature of information, it is a task which 
often encounters failure, but the inverse—preventing the flow of 
information—is even more problematic. It would be a mighty 
challenge with tools specific to the task: mechanisms intended to 
prevent tjbe export of equipment are not suited to the task. Other 
legislation and regulation also attempt to control information by 
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inappropriate means. Copyright laws, investing property rights 
for half a century, are really not appropriate to the transient 
value of computer software; the patent system is not suited to the 
pace of high-technology industry; privacy legislation struggles 
to cope with computer databanks and data transfer by tele¬ 
communications. There was certainly no lack of precedent for the 
clumsy application of legislation and regulation to technological 
information. This is not to suggest that elements within the 
Department of Defense naively applied inappropriate mechan¬ 
isms to the control of information. It is to suggest that these ele¬ 
ments may well have been aware of just how inappropriate the 
mechanisms were, and of the advantages that lay in being able 
to reinforce them precisely because they failed to control informa¬ 
tion, this being justified by the ostensible success of the same 
mechanisms in the control of equipment. The export control saga 
is remarkable not so much for demonstrating failure to control 
information—for this was inevitable—but as an example of the 
costs and benefits which this failure, and continuing attempts to 
remedy it, bestowed on so many. 


PROBLEMS IN IMPLEMENTATION 

All governments find it necessary to classify some information. 
This may be morally distasteful, but that is not the issue here. 
In the United States, the Invention Secrecy Act of 1951 allows 
the Patent and Trademark Office to claim for the government 
information contained in patent applications. No explanation 
need be given to inventors and any compensation must be 
sought in the courts. In fact, fewer than 300 secrecy orders are 
issued annually, though defence agencies did review about 5 per 
cent of patent applications filed in 1979, [26] and DOD has since 
argued that the Act empowers it to exploit any sequestered 
patents. [27] The Atomic Energy Act of 1954 also allows the 
government—this time the Department of Energy—to classify 
information pertaining to nuclear weapons and atomic energy. 
Then there is the Arms Export Control Act of 1976, under which 
the State Department may try to control the export of informa¬ 
tion relating to items on the Munitions List. Just occasionally, the 
government's constitutional powers to restrict free speech are 
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challenged on First Amendment grounds, usually with the con¬ 
clusion tjhat concessions are necessary for the sake of national 
security. Though there is some administrative discretion over 
what act on may be taken, this range of legislation does, at least, 
limit this action to patent, nuclear, and munitions information. 

Restrictions on the export of information under the Export 
Adminis rration Act of 1979 have no such limitation. [28] They 
can be applied to any information relating to any industrial pro¬ 
cess, and transmitted in any way, including orally. Moreover, 
the limitations to executive discretion built into the Act are 
largely ineffectual. For example, although information may not 
be subject to controls if it is already available overseas—a cir¬ 
cumstance which may be hard to prove when exact equivalence 
is demanjded—-the President may decide that controls should be 
enforced * anyway on the grounds that there is risk to foreign 
policy or national security. Similarly, while the President is 
entrusted to consider the impact of controlling information on 
foreign policy, on the attitudes of other countries, and on the 
competitiveness and reputation of American industry, and must 
consider £ven whether controls are enforceable in practice, he is 
bound to *do no more than consider and, having considered, may 
then do what he likes. 

The bas ic legislation of 1979, amended in 1985, provided admin¬ 
istrators with the means and the authority to work through regu¬ 
lation wit rout recourse to further legislation. Faced with inevitable 
uncertainty about what information should be controlled, cau¬ 
tious bureaucrats quite naturally chose to exercise their authority 
widely, ah authority which had been growing anyway in response 
to recognition that existing regulations could not cope with the 
problems 'presented by information. 

[S]ome government administrators and polity makers believe that know¬ 
ledge shoujld be hoarded and traded like any other commodity ... this 
kind of thinking is wrong because it mistakes the profound practical 
differences'! between controlling traffic in information ideas and control¬ 
ling traffic jin commodities. [29] 

While ejquipment can be exported in only one way—by phys¬ 
ically transporting it—information can travel by many means. 
In the form of books or blueprints—or even equipment (in as much 
as hardware may reveal information about its construction) 
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—it may be physically transported, but it may also be trans¬ 
ferred through telecommunications, in people's heads, in the 
media, by means of lectures, or simply in conversation. Such 
a plethora of means of communication presented those who 
administered controls on information with enormous difficulties, 
and perhaps with enormous opportunities. Their efforts allowed 
interference in a wide range of areas which would normally have 
been beyond the purview of any single department. To those 
with the authority to control any information relating to any 
industrial process, transmitted in any way, virtually nowhere is 
out of bounds. Moreover, their interference was justified on the 
strongest of all possible grounds—national security. 

With the failure of successive attempts to control the export 
of technological information came pressure for greater powers 
to stanch the flow. With the application of these greater powers 
came growing complaint that while the flow of technological 
information to the East remained uninterrupted, considerable 
damage had been inflicted upon information channels within 
the United States and on information flow in high-technology 
industry throughout the West. In as much as Bucy's observation 
is correct—that information is the core of technology—and as 
innovation withers without information, it is indeed possible that 
Western, and particularly American, technological and innovative 
capacity were damaged. 

In theory, controlling the flow of 'know how' is a much more power¬ 
ful defense than controlling product exports. But every time we make 
that decision, by classifying the knowledge, we pay a high price in 
slowed innovation rate. [30] 


CONTROL OF INFORMATION WITHIN 
THE UNITED STATES 

The nature of information means that US authorities could never 
recover illegal exports of information. Once it had left the coun¬ 
try, it was lost for ever—though the United States still retained 
the information, of course. But information did not have to be 
exported to be irrecoverable; a change of medium within the 
United States could produce the same result. Thus, a foreign 
student or conference delegate might absorb information within 
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the Unitejd States and export it with him on his departure. A 
DOD directive of 1984 is quite explicit in its recognition of the 
problem. 

Because public disclosure of technical data subject to this Directive is 
tantamount to providing uncontrolled foreign access, withholding such 
data from public disclosure, unless approved, authorized, or licensed 
in accordance with export control laws, is necessary and in the national 
interest. [3l] 

The Export Administration Regulations deemed to be exported 
any information transferred to an alien within the United States 
or to an American intending to take it abroad. [32] So, foreigners 
and thos^ who had dealings with foreigners had to be separ¬ 
ated from* proscribed information even within the United States. 
Conferences on a variety of technical subjects barred foreign 
delegates at the behest of the authorities, [33] and the occa¬ 
sional foreign delegate was led away in handcuffs. [34] Even 
allied nationals were refused entry to the President's special 
colloquium on superconductivity in July 1987 on the grounds 
that there; was no guarantee that they would not disclose Amer¬ 
ican information to undesirable aliens once they had returned 
home. [35p Visas were denied to those thought to be seeking tech¬ 
nological information, [36] and communist diplomats were no 
longer allowed to enter designated high-technology regions. [37] 
Universit es were pressed to refuse foreign students entry to 
some courses and access to some equipment, particularly awkward 
when a quarter of all American doctoral degrees in science, and 
60 per ceht in engineering, are awarded to non-citizens. [38] 

These so called exchange students run around 35 years old, on the aver¬ 
age, and they are always skilled in highly technical areas—electronics, 
physics, that sort of thing.... [American exchange students] average 22 
years of age and are studying Russian history, the history of the icon, 
that sort ojf junk. [39] 

Dr Bryen deputy to Richard Perle], who directs the Pentagon's efforts 
to regulate the flow of strategically important high technology prod¬ 
ucts, added, 'If you are not willing to sell the computers but give them 
access to the machines on your own soil, you have lost the whole export 
control baitle in one swoop'. [40] 

Not surprisingly, these procedures encountered some opposi¬ 
tion. Fore gners were nonplussed and dismayed by what acquired 
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the sobriquet of the 'noforn' (no foreigners) policy. Most opposi¬ 
tion, however, came from the American academic community, 
a group which lives by creating, assembling, and disseminating 
information. It argued, with surprising cohesion for such a 
diverse multitude, that science is stultified by secrecy and that 
national security is best served by using information rather than 
by keeping it secret; that it is wiser to advance the leader than 
to seek to delay the pursuer. Others among the academics had 
been more pragmatic: in 1982, a committee of the National Acad¬ 
emy of Sciences had conceded in the Corson Report that there 
would always be some information that should be classified, that 
grey areas were inevitable, and that co-operation with the author¬ 
ities was in the best interest of all. [41] Interestingly, and signific¬ 
antly, the business community tended to echo the intellectual 
objections of the academics: [42] secrecy in research is dangerous 
in that it stunts knowledge growth and innovation, and, how¬ 
ever limited initially, spreads inexorably and insidiously. The 
foreboding of business was to prove well founded. 

There was at least one field in which the need for secrecy was 
widely accepted and in which there was compliance through 
general co-operation. Perhaps because so much of their fund¬ 
ing came from military sources, the cryptographers had been 
fairly guarded in their objections to government seizures of their 
patents and censorship of their conference presentations. They 
adopted a voluntary code of practice whereby their research was 
reviewed by the National Security Agency before publication. [43] 
Distinctive as cryptography is—a perfect candidate for one of 
Bucy's critical technologies—even it cannot be segregated from 
other fields and civilian applications. Much less could biotech¬ 
nology, and the Pentagon's interest in restricting information 
flow in this whole subject area met with enormous opposi¬ 
tion from the commercial world as well as from the academic 
community. [44] 


EXTENSION OF CONTROLS 

The business and academic communities were right to fear that 
controls on information would be contagious. In April 1982, Exec¬ 
utive Order 12356 permitted government agencies to classify any 
government-funded research, without having to identify a specific 
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risk to national security or to balance national security against 
public interest. [45] Unlike previous orders, this one urged clas¬ 
sification whenever there was bureaucratic doubt, and it permitted 
indefinite classification, and reclassification of declassified mater¬ 
ial and material that had already been made public. The prospect 
filled even the historians with alarm. [46] In March 1983, National 
Security Decision Directive 84 forced government employees 
and contractors with access to certain categories of information 
to sign lifetime pre-publication review agreements. [47] Growing 
appreciation of the need to keep cats in bags brought mounting 
pressure Tor official review of research before publication and, 
even in ireas of no obvious military relevance, for published 
research jto be sanitized. The following comes from a research 
contract offered to Harvard University by the National Institute 
of Educajion and relates to research on housing issues. 

The contractor shall not disclose any confidential information obtained 
in the performance of this contract. Any presentation of any statistical 
or any analytical material or reports based on information obtained 
from studies covered by this contract will be subject to review by the 
Government's project officer before publication or dissemination for 
accuracy of factual data and interpretation. [48] 

Just as | it was claimed that the commercial costs of export 
controls cin equipment could not be of any magnitude because 
so few applications for export were actually denied, so it was 
argued thjat information flow within the United States and the 
West cou d hardly be harmed because so little information was 
actually c assified. Thus, ran the argument, the vast majority or 
information flowed as it always did. 

The US has been pictured as seeking to control the transfer of tech¬ 
nology to Western nations by limiting attendance at open scientific 
meetings to US citizens.. .. These articles and reports have blown out 
of proportion a limited number of isolated incidents.... There are, 
depending !on what one counts, some 3,500 major scientific and tech¬ 
nical confe ences held each year in the US. Over the last 5 years, we 
have been jable to identify less than 20 such conferences from which 
non-US citizens were excluded either in whole or in part. [49] 

But information is not like other goods and the incidence of 
classification is no indicator of the real impact of attempts to 
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control information. There were opportunity costs—of research 
not tackled, of papers not published, of contacts not made,* of 
information not gathered and used. [50] 

Now the technical societies are finding that scientists and engineers are 
bowing out of presentations at conferences just to avoid trouble, not 
because there is any real technology transfer problem. [51] 

There was also a more subtle cost: information packages com¬ 
prise bits of information that fit together rather than stray bits, 
and it is the gathering of bits of information and their assembly 
into packages that creates innovation. Defense declared that the 
Soviet bloc was employing what it dubbed a 'mosaic' approach 
to the collection of information, acquiring a bit here and a bit 
there and gradually assembling these bits to form a pattern. [52] 
This observation is remarkable for its demonstration of the 
grasp of information that Defense was beginning to acquire, and 
because this was precisely what the Soviet bloc was doing. In 
1985, an unusual report was circulated in Washington; [53] the 
author is not named, but the report came from the CIA, which 
had somewhat belatedly received information from the French 
intelligence services following the defection of a Russian agent, 
codenamed—appropriately, it would seem, given his myster¬ 
ious fate—'Farewell'. The report, released at the express insist¬ 
ence of the Director of the CIA, William Casey, presented in vast 
and authoritative detail Soviet systems for the collection of tech¬ 
nological information in the West. 

Over 3,500 specific collection requirements for hardware and docu¬ 
ments were satisfied over the 12 industrial ministries ... About 50 per 
cent of more than 30,000 pieces of Western one-of-a-kind military and 
dual-use hardware and about 20 percent of over 400,000 technical docu¬ 
ments collected worldwide in response to these requirements were used 
to improve the technical performance of very large numbers of Soviet 
military equipment and weapon systems. [54] 

Sophisticated as these systems were, what was more remark¬ 
able was that nearly all of them were quite legal. The Soviet bloc 
was much less concerned with stealing information than with 
problems inherent in dealing with information, problems of 
matching supply to demand, of finding, acquiring, and fitting 
information that was already in the public domain. Only when 
these efforts failed was there resort to the illegal acquisition of 
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information. In short, the Soviet bloc was at least addressing the 
issue of jnformation transaction while the West chose to restrict 
its attention to information transfer. For example, while the Soviet 
bloc took vast trouble trying to ensure that the supply of Western 
information met specific demands, the West showed little inter¬ 
est in tailoring its controls to Soviet information requirements 
or to th^ abilities of Soviet industries to use the information. 
Calculations made by the DOD had the single purpose of prov¬ 
ing how [much the Soviet bloc would gain from Western tech¬ 
nological! information: had a sample of 79 licence applications 
not been'refused in 1983-4, the Soviet bloc would have saved 
between $6 billion and $12 billion through improved automated 
production and control equipment alone, and would have been 
able to 'release' between 20 and 35 million workers. [55] Fig. 7.1, 
showing the targeting of US universities in response to Soviet 
demand for specific information, and Table 7.1, outlining the 
performance of the Military Industrial Commission (VPK) in 
acquiring Western technological information, give some impres¬ 
sion of hojw much more considered was the procuring of informa¬ 
tion than [the protecting of information. 

It was ip guard against computer power being used to piece 
together cjdd bits of information that the Soviet bloc was denied 
electronic jaccess to the medical database, Medline, from 1982. [56] 
Even though the Freedom of Information Act does not permit 
access to Classified information, and has not allowed foreigners 
access to sensitive information since 1985, [57] it was still con¬ 
sidered by some to supply enough pieces of information to allow 
diligent construction into useful packages. [58] On the same 
grounds, the FBI asked public librarians to report frequent usage 
of specialist collections by suspicious aliens. [59] 

The FBI has documented instances for more than a decade of hostile 
intelligence officers who have exploited libraries by stealing propriet¬ 
ary, sensitive, and other information and attempting to identify and 
recruit American and foreign students in American libraries. [60] 

The assumption was that only the bad guys picked up stray 
bits of information, while the good guys somehow received their 
information whole. Action taken to prevent the Soviet bloc col¬ 
lecting bits of information also made innovation in the West 
more difficult. For example, all foreigners—not just those from 
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Fig. 7.1 Targeting of US universities 

Source: Central Intelligence Agency, Soviet Acquisition of Militarily Significant Western Technology: An Update 
(Washington DC September 1985). 
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Table 7.1 The VPK Acquisition Programme in 1980 
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Acquisition kasks in effect 
Acquisition!tasks completed 
Material acquired 
samples 
documents 
Material studied 
samples 
documents 


3,617 

1,085 

4,000 

25,000 

4,052 

25,453 


Material found useful 
samples 
documents 

Material usted in R&D, 

innovaticjn, and production 
samples 
documents 

Economic effect of material found useful (million 
roubles) 

New R&D and experimental design projects started 
because bf material found useful 

R&D and experimental design projects improved because 
of material found useful 

Projects or-stages of projects eliminated or accelerated 
because bf material found useful 


3,167 

8,836 

2,152 

4,692 

407.5 

200 

3,396 

1,458 


Source : Philip Hanson, Soviet Industrial Espionage: Some New Information, Royal 
Institute of International Affairs, Discussion Paper 1 (London, 198/), 3 . 


I 


the Soviet bloc—came to be denied access to many reports held 
in the world's largest technology repository, the National Tech¬ 
nical Information Service, and even to some of the Ph.D. theses 
collected by University Microfilms. With guile and perseverance, 
, such obstacles to the acquisition of information could often be 
| overcome}, but at the risk of transgressing US law, a serious mat- 
i ter for those in the West outside the United States, but of little 
i consequence to those in the Soviet bloc. 


IMPLICATIONS FOR INNOVATION 

The threat to academic freedom aroused some interest in the 
United S :ates, but nothing compared with the more prosaic con¬ 
cern for the competitiveness of American industry, and espe¬ 
cially its capacity to innovate. The Department of Commerce 
argued that export controls imposed costs on US industry and 
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Basic Technologies 

US 

Superior 

US/USSR 

Equal 

USSR 

Superior 

1. 

Aerodynamics/Fluid Dynamics 


• 


2. 

Computers and Software 

^-• 



3. 

Conventional Warhead 





(including all Chemical Explosives) 


• 


4. 

Directed Energy (Laser) 


• 


5. 

Electro-Optical Sensor 





(including Infrared) 

•-► 



6. 

Guidance and Navigation 

•-► 



7. 

Life Sciences (Human Factor/ 





Genetic Engineering) 

• 



8. 

Materials (Lightweight, High 





Strength, High Temperature) 

•-► 



9. 

Micro-Electronic Materials and 





Integrated Circuit Manufacturing 

•— 



10. 

Nuclear Warhead 


• 


11. 

Optics 

•—► 



12. 

Power Sources (Mobile) 





(Includes Energy Storage) 


! • 


13. 

Production/Manufacturing 





(Includes Automated Control) 

• 



14. 

Propulsion (Aerospace and Ground 





Vehicles) 

•—► 



15. 

Radar Sensor 

•—► 



16. 

Robotics and Machine Intelligence 

• 



17. 

Signal Processing 

• 



18. 

Signature Reduction (Stealth) 

• 



19. 

Submarine Detection 

• 



20. 

Telecommunication (includes Fibre 





Optics) 

• 

_1 




Fig. 7.2 East-West technology gap 

Source : Richard Dehauer, The FY 1985 Department of Defense Program for Research 
Development and Aquisition (Washington DC 1984). 


was anxious to minimize these costs. Defense argued that the 
costs in terms of national security of not having effective export 
controls were so huge that US industry simply had to bear what¬ 
ever was imposed on it. A study commissioned by Stephen 
Bryen, for which Richard Perle wrote the introduction, estimated 
that, without effective export controls, US defence expenditure 
would have to be increased by between $20 billion and $50 
billion a year. [61] The calculation and argument were unequi¬ 
vocal: the transfer of US information ensured its transformation 
into Soviet hardware; unless this was prevented, the technology 
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gap essential for national security could be maintained only 
through vjastlv greater R&D spending. Fig. 7.2 gives some idea 
of just hojw entrenched was this mercantilist attitude towards 
information. 

US industry was not convinced. In high-technology industry, 
with its dependence on the rapid gathering and assembly of 
information, concern was especially acute. Bobby Inman, some¬ 
time Admiral, Deputy Director of the CIA, and Director of the 
National ^ecurity Agency, the man who had coined the cliche 
'haemorrhage of technology' in his rush to fuel the export con¬ 
trol debafe, and who argued for review of research not only 
before publication, but before projects commenced, [62] rapidly 
changed his attitude towards constraints on information when 
he entered high-technology industry as Director of the Micro- 
electronic$ and Computer Technolog} 7 Corporation. Inman became 
a member of the panel responsible for the NAS report which, 
in 1987, gave the first detailed estimation of the commercial costs 
of export‘controls. [63] An industry survey and investigation of 
licence applications submitted to the Department of Commerce 
suggested that these costs amounted to $9.3 billion and 188,000 
lost jobs i{n 1985. [64] Of these direct costs, only $1.4 billion was 
incurred through lost trade with the Soviet bloc: $5.9 billion was 
attributable to lost trade with the West as allied firms reacted to 
US extraterritoriality claims by 'designing out' American prod¬ 
ucts. The report was unable to quantity indirect costs, though 
its investigations did suggest that the costs of uncertainty and 
of disrupted information flow were likely to be high. 

Essential to high technology is information flow, both within 
and without the innovating organization, and often along per¬ 
sonal and informal information channels. Consider the impact 
on the functioning of these information networks of, say, a cru¬ 
sade to ferret out high-technology spies, [65] or a 'walls have 
ears' canjpaign. 

You have got to question about the validity of the firms you are deal¬ 
ing with, especially a foreign firm. Go to the FBI, ask questions. The 
FBI have [recently sought to publicize their efforts in this problem in 
our particular area by putting up billboards similar to the World War 
II type of thing about walls having ears. [66] 

Zealous officials determined that small high-technology firms 
were particularly likely to leak information, [67] and tried to 
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prevent the very sort of information exchange that makes high- 
technology industry so very innovative. 

Corporate executives and leaders of the business community must not 
only be understanding of the need for compliance and be supportive 
of the government's export control efforts, they must translate this state 
of mind into effective action by their company staff, managers and 
supervisors. [68] 

Modem economies are information-intensive and are prob¬ 
ably becoming more so. Their high-technology sectors are distin¬ 
guished by a voracious appetite for information and a facility for 
information consumption. Yet the channels along which informa¬ 
tion flows both within and without high-technology organizations 
are delicate things, easily blocked and diverted, the networks dis¬ 
torted. Once again, it is not that vast quantities of information 
are likely to be stopped, but that the risk of stoppage and inter¬ 
ference discourages information from flowing. And again, the 
absence of a single bit of information renders the information 
package incomplete and unusable. In the case of high-technology 
industry, so rapid is the pace of innovation that even the late 
arrival of a missing bit has precisely the same effect. [69] 

It is correct, inevitable and regrettable that restriction of technology 
transfer must lead to restriction of technological information: tech¬ 
nology is information. But we have some reason to be apprehensive 
about rules formulated in this area. So much technology lies in people's 
heads. Most foreseeable rules are going to ask them to put a fence down 
the middle of their minds and be careful at all times, know and remem¬ 
ber to whom they are talking and just what they are supposed to know 
and not know. We have all had to do this in our time, but it is a men¬ 
tal burden. This is tolerable for limited numbers of people in limited 
circumstances. It becomes almost intolerable if spread over the vast 
range of people knowledgeable about dual-purpose technologies and it 
is an intolerable handicap to the kind of free-wheeling discussions over 
a beer which generate so many scientific and technical advances 
[emphasis in original]. [70] 

Calculating the impact of restrictions on information flow 
involves trying to measure what is missing—whether it be 
information itself or the innovations that arise from its use. This 
is no easy task; it is easier to reveal damage to the means by 
which information flows than the absence of information itself. 
Perhaps the greylist is the best example of how export controls 



Information Intrigue 145 

disrupted relationships among firms, and hence the transactions 
which underlie the transfer of information for innovation. 

The 19 35 Amendments to the 1979 Export Administration 
Act, already prolonged for two years under the President's 
emergency powers, extended the penalties for the contravention 
of export 5 controls and gave Defense further responsibility for 
enforcement. [71] If it were not to lose all influence. Commerce 
had to become as hawkish as Defense in export control matters. 
Commerce was responsible for exacting penalties from infring¬ 
ing firms ;and individuals, ranging from hefty fines and imprison¬ 
ment, removal of the right to export from the US, and inclusion 
on the Lijst of Denials, a compilation of firms with which other 
firms were not allowed to trade on pain of incurring the same 
penalty. This blacklist never contained more than about 300 
firms ancj. was widely available. The greylist was longer and it 
was secret. 


The Offic4 of Export Administration [in the Department of Commerce] 
reviews ejvery incoming licence application through a computerised 
process that flags the names of persons and companies on which the 
department has adverse information or other enforcement concerns. 
Literally thousands of such names are now contained in the depart¬ 
ment's cojmputers. [72] 

In true mosaic fashion, information for the greylist came from 
a multiplicity of sources, [73] but by far the most prolific was 
firms themselves. The Department of Commerce issued a Red 
Flag checklist of signs of perfidy for which licence applicants 
were tojbe on their guard when they were dealing with cus¬ 
tomers ^nd trying to determine the end use to which their 
technology would be put (Fig. 7.3). Firms were expected to 
report ahy suspicions. 

The Office of Export Enforcement [in the Department of Commerce] 
has fostejred a relationship with the private sector which encourages 
extensive business community cooperation in identifying and prevent¬ 
ing poter tial illegal export transactions ... Many of our most significant 
cases are! now developed as a result of leads given to Commerce by 
the private sector. [74] 

The greylist affected thousands of firms directly, and indir¬ 
ectly every firm which had anything to do with advanced 
technology. Bits of information accumulated without a firm's 
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U.S. DEPARTMENT OF COMMERCE 
Internationa! Trade Administration 
Office of Export Enforcement 
Washington, D.C 20230 

INDICATIONS OF POTENTIAL 
ILLEGAL EXPORTS 


Listed below are some of the "red flag" indications that signal possible illegal exports or diversions. The listing is 
not exhaustive; it is provided by the Department of Commerce, Office of Export Enforcement (OEE), as an aid to 
further public awareness and the private sector's effort to combat illegal exportation of U.S. commodities and 
technology. 


Customer's/purchaser's agent reh 

Performance/design req 
environment, or with co 

1 Stated end-use incoi 
equipment being pui 


ww 

Stated end-use inc#jj^jrfe with consigne^rpjpfbusiness 
• Stated end-use i loi :ib!e with the te^^^a^apability of the 



,or end-user information 

ion country resources or 


1 applications for the 


ee or destination 


country 

• Customer's wiliin; 

• Little or no cust 

• Apparent lack of 1 
teristics or uses 

• Customer's/purchasini^ 
accepted in similar tran 1 


Ill-defined delivery dates’ll.tl 
modity or established practice; 

Use of freight forwarders as unitimate 


Ee/ design charac- 
ffacts that are normally 


^Kc^fsistent with type of com- 


• Use of intermediate consignees(s) whose location/business is incompatible with purported 
end-user's nature of business or location 


• Packaging or packing requirements inconsistent with shipping mode and or destination 

• Evasive responses to questions regarding any of the above as well as whether equipment is 
for domestic use, export or reexport 

For further information or advice regarding enforcement of the Export Admin¬ 
istration Act, contact your nearest OtE field office or the OEE Washington, D.C. 
Headquarters. 


OFFICE OF EXPORT ENFORCEMENT FIELD OFFICES 

Los Angeles (Burbank) (818) 904-6019 San Francisco (San Jose) (408) 291-4204 

New York (212) 264-1365 Washington, D.C. (Springfield, VA) (703) 487-4950 

OFFICE OF EXPORT ENFORCEMENT HEADQUARTERS 

Washington, D.C. (202) 377-4608 or (800) 621-2990 (Toll-free) 


Fig. 7.3 Red Flag checklist 

knowledge, and sometimes mere hearsay, could be evidence 
enough for a firm to be greylisted. Ignorant of its new status, 
the greylisted firm would find that any licence application with 
which it was associated encountered difficulties; it would find 
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Table /.2 Attitudes of European, Japanese, and Australian Firms 
towards the Greylist 

yes no don't know/ 
no opinion 

Firm has; been fined or punished 

by US exjport control authorities 

(103 firms) 3 98 

Firm sus pects it is on the greylist 

(104 firmh) 4 96 

Firm susbects suppliers or 

customer^ are on the greylist 

(101 firms) ' 18 78 

Firm would refuse to do business 
with a fipn it suspects is 

greylisted (103 firms) 60 10 33 

business slowing down, and that other firms were increasingly 
reluctant to do business at all. Inexorably, word would spread 
that something was not quite right about the firm, that it was 
best avoided. 

[I]t is quire difficult to elicit from my clients and members of the coali¬ 
tion that : I represent hard evidence of the Gray list, because these 
people have a tremendous stake in the licensing system, and they, like 
we, do not want to shoot themselves in the foot by stepping forward 
and pointing fingers. Nonetheless, the Gray list is there, and I don't 
frankly know how you deal with the Gray List. I don't know how you 
deal with an unwritten insidious process that could be manifested in 
any number of ways on a day-to-day basis. [75] 

Official acknowledgement of a greylist was rare; this, and its 
method of compilation, made complaints from firms rarer still. 
Yet, US jfirms which had anything to do with advanced tech¬ 
nology hnew all about it, and foreign firms rapidly came to 
find out.jTable 7.2 is from a survey, conducted in 1989, of Euro¬ 
pean, Japanese, and Australian firms involved with advanced 
technology. [76] 

US’ CONTROLS ON INFORMATION OVERSEAS 

The United States claimed jurisdiction over all information of 
American origin no matter where that information was, nor how 
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Export 
Regulations 
Apply to 
Everyone! 


SO BEFORE YOU DECIDE THIS MESSAGE ISN’T FOR YOU, 
TAKE A LOOK AT THESE SITUATIONS: 


• One Varian employee does a favor for a second by providing emergency 
first aid to a customer in another country whose equipment is down. He 
stuffs in his briefcase printed circuit boards and a 64K memory ex¬ 
pansion device to make the repair and hops on a plane. 

• A product engineer mails production specifications and 
blueprints to his counterpart in one of Variants foreign 
manufacturing facilities. 

• A research engineer presents a paper in Palo Alto con — 

taining Varian technical data at a conference attended k 

by foreign nationals. 

• A domestic field representative receives an order ri 

from a new customer who has no apparent need 1/ 

for the equipment. \\ 'C* / 


• A manufacturing engineer discussing Varian pro¬ 
duction capabilities with a foreign national finds 
himself talking about basic design parameters of 
the equipment. 


A service engineer takes his service kit, which 
contains licensable components, into a foreign 
country. 


varian 


Fig. 7.4 Compliance leaflet issued to Varian employees 

Source: Published with the kind permission of Varian Associates, Inc 
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mingled it had become with other information. [77] It had no 
choice: there was no point prohibiting the export of information 
from the United States to the Soviet bloc if the same informa¬ 
tion was available to the Soviet bloc from other countries. Though 
many foreign firms (if rarely their governments) objected to the 
extraterritorial application of American law, the consequences of 
disobeying export control laws could be catastrophic and they 
could hardly afford not to comply. [78] For large firms, this fre¬ 
quently meant the introduction of their own compliance proced¬ 
ures, detailed in company manuals which guided employees 
through the licensing process and which explained the ways in 
which tljteir behaviour and work practices had to comply with 
Americajn law. Fig. 7.4 is part of a leaflet supplied by one firm 
to all itsj employees. US authorities inspected firms overseas to 
check that their compliance procedures were satisfactory and 
being implemented. The task was horrendous and its execution 
not whcjlly popular with foreign governments. Inevitably, US 
export control authorities conceded that they could not seek to 
control the flow of information directly. What they could do, 
though, Was delegate this responsibility to firms, monitoring not 
the information itself, but the means by which it was handled. 
Failure tb install and implement approved means was treated 
as evidence of reluctance or inability to protect information and 
was treated accordingly. 

This b.uck-passing solved none of the problems inherent in 
trying to| control the flow of information. Firms had no real idea 
how strictly they had to comply. Terrified of the punishment 
for non-tompliance, many played very safe indeed. Take, for 
example, the assurance sought by Texas Instruments from its 
customers in Britain that they would reveal no more about TI 
equipment than appeared in the company's operating manuals. 

We hereby assure Texas Instruments Limited that unless prior author¬ 
isation is Obtained from the competent authorities of the Government 
of the United States of America, we shall not knowingly: 

(i) re-export, directly or indirectly, any technical data (as defined 
in Part 379 of the Export Administration Regulations of the 
United States Department of Commerce) received from Texas 
Inslruments Limited, or 

(ii) disclosure \sic] such technical data for use in, or 
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(iii) export, directly or indirectly, any direct product of such tech¬ 
nical data.... [79] 

Or take the example of International Computers Limited, whose 
legal opinion was that even 1 per cent American content (rather 
than the 10 per cent or 25 per cent working level that the 
Department of Commerce tended to use) rendered British equip¬ 
ment subject to US export control legislation. 

The U.S. will assert control over an end product, such as a computer 
built in the U.K., if such an end product contains a controlled U.S. ori¬ 
gin component and the end product, had it been built in the United 
States, would have been subject to control. This means that, in theory, 
a large British-built computer containing components costing say, 1 per 
cent of the total would, nevertheless, be subject to U.S. re-export 
controls. A U.S. licence is required for the oral disclosure of U.S. 
origin technical data by a non-U.S. citizen to a Communist end user 
which occurs outside the United States. Such a situation could arise, for 
example, where a non-U.S. technical expert acquired controlled U.S. 
origin technical data as part of training in the U.S. or work on a joint 
venture with a U.S. company anywhere in the world. Such U.S. control 
is asserted even where U.S. origin technical data is 'commingled' with 
non U.S. data. [80] 

There were other examples aplenty: students visiting Digital 
Equipment Corporation training courses in Britain had to sign 
undertakings that they would not divulge information gathered 
during their instruction; [81] and the IBM journal. Technical 
Directions , which was distributed to customers and employees, 
contained the stricture 'Recipients must be US citizens and 
residents of the United States'. [82] While in the United States 
it was the government that acted to keep foreign students from 
advanced equipment, precisely the same result was sought over¬ 
seas through the commercial contracts imposed on universities 
by supplying firms. [83] 

Even though export controls probably had a more serious effect 
on the flow of information within the United States than on its 
flow overseas, US extraterritoriality prompted policy responses 
that threatened to produce serious and costly distortion in the 
allocation of resources. It was argued that, as the allies could no 
longer rely on supplies of technological information from the 
United States, they must have their own research and development 
programmes and must strive for technological independence. [84] 
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Thus, for| example, US export controls prompted the North Atlantic 
Assembly to encourage greater European co-operation in R&D, 
[85] they| justified advice to the European Commission to pro¬ 
duce its-own supplies of the most critical integrated circuits 
(an interesting transference of the Bucy concept), [86] and they 
reinforced arguments presented to the British government for 
maintaining its own information technology programme. [87] 
The argument was quite spurious of course: these days there 
is no such thing as technological self-sufficiency 7 for nations or for 
firms. Afl are interdependent, reliant on flows of information 
that know neither natural nor national boundaries. Competitors 
are amopg the most important of sources and it is with their 
most serious rivals that many high-technology firms now forge 
their closest information links. [88] Sometimes this takes the 
form of .vast national research efforts, such as Sematech in the 
United Sjtates or the Alvey Programme in Britain; sometimes the 
form of ptrategic alliances with firms across the globe. [89] Such 
initiatives are supported by a vast infrastructure of formal, semi- 
formal, and informal information networks, ranging vertically 
from suppliers through producers to customers, and horizon¬ 
tally frojn the distributed production systems of multinational 
companies to discussion among friends in Silicon Valley. Increas¬ 
ingly, tb|ese networks, even the local ones, are likely to involve 
telecommunications and computer links, a means of information 
transfer That posed an enormous challenge for export controls. 
The challenge did not go unaccepted. In October 1986, for in¬ 
stance, the Poindexter memorandum was issued under National 
Security! Decision Directive 145 of September 1984, authorizing 
inspection of unclassified information in telecommunications 
and automated information systems used by the federal govern¬ 
ment. [90] The Poindexter approach was to control informa¬ 
tion before it entered telecommunications and computer systems, 
to prevent information ever reaching the databases. To do this. 


it was ljecessary to create an entirely new official category of 
'sensitive' information, [91] a concept that can be traced to the 
grey-area notion of the Corson Report, and which Corson—yet 
another who came to appreciate the unfortunate implications of 
his contribution to the control of information—later referred to 
as 'cree ping greyness'. [92] The concept seemed to have been 
abandoned in September 1985 with National Security Decision 
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Directive 189, but then revived in the light of the challenge to 
information control posed by new technology. [93] The Poindexter 
memorandum was rapidly rescinded, [94] but it is an interest¬ 
ing example of just how far the authorities were willing to go 
in their attempts to control information flow. 

Once again it could be argued that only a tiny proportion of 
all information would ever have been classified as sensitive, that 
only minimal interference with telecommunications and com¬ 
puter systems was ever contemplated. Once again, that is not 
the point. While the Dresser case—Dresser (France) was refused 
all access to the corporation's own database in the United States 
during the pipeline dispute of 1982 [95]—is exceptional, much 
more common may be a reluctance of firms to rely on distant 
databanks and unimpeded telecommunications. More generally, 
in an age when firms depend on network organization to co¬ 
ordinate production with other firms, the export control episode 
is a useful reminder of how vulnerable are information systems 
which extend beyond the boundaries of the firm. 


LESSONS UNLEARNT 

In general terms, the policy of the United States government was 
to deprive the Soviet bloc of technological information while 
allowing its ready circulation in the West. Implementation of 
such a policy meant that more and more information became 
classified. 

[A]s attractive and logical as the procedures may be in theory, it is quite 
easy for a sprawling bureaucracy such as DOD to bungle day to day 
implementation when the sensitivity of technical information is in the 
eye of the beholder. ... it is inherently easier and safer for reviewing 
officials to overclassify, or place dissemination controls on unclassified 
information, than to recommend public disclosure. [96] 

That interpretation is generous. It offers petty incompetence 
as an alternative to a grand conspiracy theory that the Depart¬ 
ment of Defense used an export control strategy to extend its 
power base. Neither rings quite true. It is evident that elements 
within the DOD (and occasionally elsewhere) exploited the 
export control issue and the opportunity it provided to operate 
in the cause of national security. It is likely that these same 
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elements 1 were alert to the capacity of an information dimension 
in export controls to broaden their influence yet further. It is much 
less likely that they were able to anticipate the inexorable pro¬ 
gress of attempts to control information. Control was extended 
from exports of information to information used domestically, 
from classified to merely sensitive information, from the trans¬ 
fer of information to the means by which it was handled and 
processed. Inevitably, these attempts to control information met 
with litt e success, but each successive failure brought with it 
justification for a more extreme approach to the problem. 

Underlying all the furore over export controls were two 
assumptions. The lesser was that high technology, however 
defined, was something of immense value which had to be pro¬ 
tected a| all costs. It is not unreasonable to see export controls 
as a brajnch of high-technology policy and enthusiasm for that 
is now jgreatly diminished, not so much because any funda¬ 
mental esson has been learnt as because policy for high tech¬ 
nology ailed to produce the immediate and immense returns 
that we e promised. The greater assumption is evident in the 
notion off dual-use technology; this went far beyond the idea that 
certain echnology had both civilian and military applications. 
The reajity is that innovation in civilian technology has far 
outpaced that in military technology, especially by the time 
military' 1 technology is in service. The reality is also that national 
security’ is recognized as being as much a matter of economic 
strength as of military might. The technological decline of the 
United States in the eighties relative to Japan generated much 
concern that was nearly always expressed in battlefield terms. 
It is no coincidence that punishment of the Japanese firm, 
Toshiba, was among the most severe meted out by the United 
States. [97] Export controls were intended as much to address 
this problem—to reassert the technological dominance of the 
United \ States, or at least to reassure Americans of this dom¬ 
inance and hence of their national security—as they were to 
contain the military strength of the Soviet bloc. 

In all this, the role of information was crucial. This is evident 
in the Bucy Report, of course, in the way that elements within 
DOD exploited the characteristics of information, in the protests 
of some academics, and eventually in the appreciation by firms 
of the damage being done to their own capacity to innovate. But 
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national security export controls were not regarded as an informa¬ 
tion issue in the eighties any more than they are now. Though 
CoCom and the communist threat are no more, the United 
States—and other nations—still apply such controls to deny 
technological information to a vast range of destinations con¬ 
sidered to be undesirable. As a commercial weapon, controls on 
the export of dual-use technological information are as power¬ 
ful as ever. They continue to influence information transfer and 
transactions. It is important that the extent of this influence and 
its implications are appreciated. An information perspective is 
of some assistance in this appreciation. 


REFERENCES 


1. See Stuart Macdonald, 'Control, chaos and dear old CoCom', Leaders , 
13:2 (1990), 164-6. 

2. Stuart Macdonald, Technology and the Tyranny of Export Controls. 
Whisper Wlto Dares (Macmillan, London, 1990). 

3. Philip Hanson, 'Western technology in the Soviet economy'. Prob¬ 
lems of Communism, 27:6 (1978), 30. 

4. Morris Bomstein, The Transfer of Western Technology to the USSR (OECD, 
Paris, 1985), 135. 

5. A. V. Lowe, 'Export controls: a European viewpoint'. International 
Journal of Technology Management, 3:1/2 (1988), 71-85. 

6. Department of Defense Science Board Task Force on Export of US 
Technology, An Analysis of Export Control of US Technology—a DOD 
Perspective (Bucy Report) (Office of the Director of Defense Research 
and Engineering, Washington, DC, Feb. 1976). 

7. National Academy of Sciences, National Academy of Engineering, 
and Institute of Medicine, Balancing the National Interest: US National 
Security Export Controls and Global Economic Competition (National 
Academy Press, Washington, DC, 1987) and Finding Common Ground: 
U.S. Export Controls in a Changed Global Environment (National Aca¬ 
demy Press, Washington, DC, 1991). 

8. J. Fred Bucy, 'Revolutionary and evolutionary technology'. Vital 
Speeches of the Day, 52:22 (1986), 698-701. Cf J. Fred Bucy, 'Going, 
going, goooonnnnne'. New York Times, 11 Sept. 1976. 

9. Fred Bucy as quoted in Willie Schatz, 'The hitch in high tech trade'. 
Datamation, 29:10 (Oct. 1983), 148-59. 



Information Intrigue 


155 


10. Bucy (Report, p. iii, 

11. Perm nent Committee on Investigations, Committee on Govern¬ 
mental Affairs, Senate Hearings, Transfer of United States High Tech¬ 
nology to the Soviet Union and Soviet Bloc Nations (USGPO, Washington, 
DC, Islay 1982), 131. 

12. Quoted in John Rees, 'William Von Raab', Reviexv of the News , 25 
Jan. 1*984, 39-43, 45-8. 

13. Orr Kelly, 'High-tech hemorrhage from US to Soviet Union', US 
Nezvs^and World Report, 7 May 1984, 47-8. 

14. See Geoff Conrad, 'The clowns are on at the US exports circus', 
Datahnk, 30 July 1984. 

15. Mark Hosenball and Jim Fallon, 'DoD to use CPU seizures to win 
more- export control'. Electronic News , 26 Dec. 1983, 12. 

16. 'Too jmuch'. Time, 2 Jan. 1984, 59. 

17. Richard Cross, 'Customs "sting" foils Soviets with high-tech switch', 
Albany Knickerbocker News, 21 May 1984, 1. 

18. William Smith, 'The technobandits'. Tune, 23 Nov. 1987, 61. 

19. Joseph Fitchett, 'US agents track high-tech smugglers along shad¬ 
owy ‘trail to Moscow', International Herald Tribune, 21 May 1984, 5. 

20. Scott'Sullivan, 'High-tech Soviet spies', Newsweek, 11 Nov. 1985, 30. 

21. Bucy Report, p. iii. 

22. Ibid! j 3. 

23. Richpd Perle, 'The eastward technology flow: a plan of common 
action'. Strategic Review, Spring 1984, 29. 

24. Clyde H. Farnsworth, 'Pentagon's wider role on exports'. New York 
Tunis, 21 Mar. 1984, Dl. 

25. Patrick J. Monahan, 'The regulation of technical data under the 
Anris Export Control Act of 1976 and the Export Administration 
Act j of 1979: a matter of executive discretion', Boston College 
International and Comparative Law Review, 6:1 (1983), 169-97. 

26. Stephen H. Unger, 'National security and the free flow of tech¬ 
nological information', in Harold C. Relyea (ed.). Striking a Balance: 
National Security and Scientific Freedom. First Discussions (Amer¬ 
ican) Association for the Advancement of Science, Committee on 
Scientific Freedom and Responsibility, Washington, DC, May 1985), 
29- 6. 

27. 'Army hopes to use technology in pending patents for DOD pur¬ 
poses', Inside the Pentagon, 10 July 1987, 2. 

28. Mor.ahan, 'The regulation of technical data'. 

29. Marv Cheh, 'Government control of private ideas', in Relyea (ed.). 
Striking a Balance, 17. 

30. Test mony of Lewis M. Branscomb before Senate Judiciary Commit¬ 
tee -ubcommittee on Technology and Law, 16 Mar. 1988. 



156 Information and Practice 

31. 'Withholding of unclassified technical data from public disclosure'. 
Department of Defense Directive 5230.25, 6 Nov. 1984, para. D2. 

32. Department of Commerce, Export Administration Regulations , 1 Oct. 
1984, pt. 379, p. 1. 

33. 'Science and the citizen'. Scientific American , July 1984, 66; 'Restric¬ 
tions on technical papers raise concerns'. Aviation Week and Space 
Technology , 17 Jan. 1983, 22-3; 'Pentagon blocks papers at scientific 
meeting'. Chemical and Engineering Nezvs , 13 Sept. 1982, 6. 

34. Colin Norman, 'To catch a spy'. Science, 222 (25 Nov. 1983), 904-5. 

35. Letter from Robert L. Park in Issues in Science and Teclmology, 4:2 
(Winter 1988), 10. 

36. 'Denying visas to stop technology export'. Science News, 123 (14 May 
1983), 310. 

37. 'Silicon Valley off limits to Soviets', San ]ose Mercury, 20 Nov. 1983, 
1A, 24A; Steve Magagnini, 'Where Russians can't go', San Francisco 
Chronicle, 21 Nov. 1983, 2. 

38. 'Embarrassment of riches'. Scientific American, May 1988, 16. 

39. Robert Gast as quoted in John Raess, 'Silicon Valley: a tempting 
espionage target'. Peninsula Times Tribune, 12 May 1983. 

40. David E. Sanger, 'U.S. to try to bar aliens from supercomputers'. 
New York Times, 30 July 1985, A14. 

41. National Academy of Sciences, Scientific Communication and National- 
Security (NAS Press, Washington, DC, 1982). See also Rosemary 
Chalk, 'Commentary on the NAS report'. Science, Technology and 
Human Values, 8:1 (1983), 21-4. 

42. 'An ominous shift to secrecy'. Business Week, 18 Oct. 1982, 138-42. 

43. David Schwartz, 'Scientific freedom and national security: a case 
study of cryptography', in Relyea (ed.). Striking a Balance, 68-74. 

44. See Stephen Budiansky, 'Administration hints at clampdown on 
biotechnology exports'. Nature, 309 (31 May 1984), 389; David 
Sanger, 'Pentagon seeks curbs on biotechnology flow'. New York 
Times, 11 July 1985, Dl, D6. 

45. 'Smothered, by a security blanket'. New York Times, 12 Apr. 1982, 
A22; Dorothy Nelkin, 'Intellectual property: the control of scientific 
information'. Science, 216 (14 May 1982), 704-8; Robert A. Rosen¬ 
baum et al, 'Academic freedom and the classified information 
system'. Science , 219 (21 Jan. 1983), 257-9. 

46. Constance Holden, 'Historians deplore classification rules'. Science, 
222 (16 Dec. 1983), 1215, 1218. 

47. John Shattuck, 'Federal restrictions and the free flow of academic 
information and ideas'. Government biformation Quarterly, 3:1 (1986), 
5-29. 

48. Academic contract offered by the National Institute of Education, 
quoted in John Shattuck, 'Federal restrictions and the free flow of 



Information Intrigue 157 

academic ideas and information. Government Information Quarterly, 
3:1 (1986), 9. 

49. "US policies on scientific communication', memorandum from US 
delegation to OECD, Paris, 1 July 1985. 

50 See Restrictions on technical papers raise concerns', 22. 

51. Willipm H. Gregory, 'The technology transfer mess'. Aviation Week 
and $pace Technology, 14 May 1984, 13. 

52. See John Shattuck and Muriel Morisey Spence, Government Informa¬ 
tion \'Controls: Implications for Scholarship, Science and Technology, 
Association of American Universities working paper. Mar. 1988, 

53. Central Intelligence Agency, Soviet Acquisition of Militarily Significant 
Western Technology: An Update (Washington, DC, Sept. 1985). 

54. Ibid.16. 

55. Officje of the Undersecretary of Defense for Policy, Department of 
Defense, Assessing the Effect of Technology Transfer on US/Western 
Security—A Defense Perspective (Washington, DC, Feb. 1985). 

56. Harpld C. Relyea, 'Shrouding the endless frontier—scientific com¬ 
munication and national security: the search for balance', in Relyea 
(ed.)^, Striking a Balance, 75-124. 

57. An Amendment to the Defense Authorization Act denied for¬ 
eigners access through FOI to sensitive unclassified information 
that'would otherwise require an export licence. 

58. 'Secret science'. Scientific American, 258 (6 June 1988), 14-15. 

59. Chaj-les Bremner, 'Librarians shelve FBI demand to report on 
"spits'". Times, 26 May 1988, 9. 

60. FBI ’Library Awareness Program, quoted in New Yorker, 30 May 
198fS, 23. 

61. Office of the Undersecretary of Defense for Policy, Department of 
Defense, Assessing the Effect of Technology Transfer , 

62. Bobby R. Inman, 'National security and technical information', in 
Relyea (ed.). Striking a Balance, 51-5. 

63. National Academy of Sciences et ah, Balancing the National Interest. 

64. For; details of the consultants' calculations, see William Finan, 
Estimate of Direct Economic Costs Associated with US National Security 
Controls (Quick, Finan & Associates, Washington, DC, Dec. 1986); 
Wil iam Finan and Karen Sandberg, Analysis of the Effects of US 
Nat onal Security Controls on US-Headquartered Industrial Firms (Quick, 
Fin n & Associates, Washington, DC, Aug. 1986). 

65. Pett r Dworkin, 'US warms up war on high tech spies', San Francisco 
Chr micle, 22 June 1983; 'FBI swoops in the valley of spies'. New 
Semitist, 27 Oct. 1983, 251. 

66. Tesimony of Douglas Southard, Deputy District Attorney, Santa 
Cla *a County in Permanent Subcommittee on Investigations, Commit¬ 
tee on Governmental Affairs, Senate Hearings, Transfer of United 



158 Information and Practice 

States High Technology to the Soviet Union and Soviet Bloc Nations 
(USGPO, Washington, DC, May 1982), 153. 

67. William Casey, The challenge of American intelligence', speech to 
Commonwealth Club of California, Palo Alto, 3 Apr. 1984. 

68. Theodore Wu, The citizen partner: a key force in strategic export 
control'. Signal , Aug. 1983, 106-8. 

69. Hanns-Dieter Jacobsen, "High technology in US foreign trade rela¬ 
tions', German Foreign Affairs Review , 36:4 (1985), 405-17. 

70. Raymond Appleyard, 'Intervention', in Paper's Preserved at the Work¬ 
shop on International Technology Transfer: Promotion and Barriers (Six 
Countries Programme on Aspects of Government Policies towards 
Technological Innovation in Industry, Ottawa, May 1985), 6. 

71. Lionel Olmer and Richard Elliott, The US Export Control System: 
Overview, Trends and Practical Tips (Paul, Weiss, Rifkind, Wharton 
and Garrison, Washington, DC, Sept. 1987). 

72. Department of Commerce, Enforcement of US Export Controls (Wash¬ 
ington, DC, Sept. 1986), 7. 

73. See Stuart Macdonald, Strategic Export Controls: Hurting the East or 
Weakening the West? (Economist Intelligence Unit, London, 1990). 

74. Department of Commerce, Enforcement of US Export Controls , 11. 

75. John Liebman, evidence presented to House of Representatives 
Committee on Foreign Affairs, Subcommittee on International 
Economic Policy and Trade, Hearings on National Security Export 
Controls (USGPO, Washington, DC, 1987), 122-3. 

76. The full survey results are presented in Macdonald, Strategic Export 
Controls. 

77. Department of Commerce, Export Administration Regulations, 1 Oct. 
1984, suppl. 1 to pt. 379, pp. 1-6. 

78. Kevin Cahill, Trade Wars (W. H. Allen, London, 1987). 

79. Form accompanying letter from Peter H. Hodge, UK Country 
Manager, Texas Instruments Limited, May 1984. 

80. Jeremy Strachan, 'US trade law: the triple threat. The stifling of high 
technology business', ICL internal working paper, London, 1983. 

81. 'Tech embargo'. New Scientist , 17 July 1986, 17. 

82. 'US policy on transfer of technology', UK Department of Trade and 
Industry memorandum, Nov. 1984. 

83. Susan Watts, 'Why the White House won't play ball'. Computer 
Weekly , 12 Dec. 1985, 12; Michael Read, 'US export restrictions hit 
university software'. Computing, 17 Mar. 1988, 1. 

84. A major exception to this stance is Jurgen Schulte Hillen and Beatrix 
von Wietersheim, Analyse von Beschrankungen des Zugangs zu Ausserge- 
meinschaftlichen Informationsquellen, report to Directorate 13, European 
Commission (Cologne, June 1986). This found little evidence of 
actual damage in Europe and recommended extensive discussion of 



Information Intrigue 159 

the Issue. The methodology and conclusions have been thoroughly 
condemned in Jorg Becker, 'Zugangssperren bei US amerikanischen 
Datenbanken 7 , Nachrichten fur Dokumentation, 39 (1988), 21-8. 

85. Scientific and Technical Committee, North Atlantic Assembly, Interim 
Report of the Subcommittee on Advanced Technology and Technology 
Transfer (Brussels, Nov. 1984). 

86. Mackintosh International, European Commodity Chip Requirements , 
report to the Commission of the European Communities (Luton, 
Dec 1985). 

87. IT 86 Committee, Information Technology—a Plan for Concerted Action 
(Bide Report) (HMSO, London, 1986). 

88. Shoichi Saba, The U.S. and Japanese electronics industries: competi¬ 
tion'and cooperation 7 . Issues in Science and Technology , 11:3 (Spring 
1984), 53-60. 

89. Dorfnda G. Dallmeyer, 'National security and the semiconductor 
industry 7 . Technology Review , Nov./Dec. 1987, 47-55. 

90. John Poindexter, 'National policy on protection of sensitive, but 
unclassified information in federal government telecommunications 
and ’automated information systems'. White House, 29 Oct. 1986. 

91. Michael Schrage, 'U.S. limits access to information related to 
national security 7 , Washington Post , 13 Nov. 1986, Al, A29. 

92. Evert: Clark and Alan Hall, 'The Administration vs. the scientists: 
a dajngerous rift over locking up sensitive data 7 . Business Week, 4 
June; 1987, 79. 

93. Shatfuck, 'Federal restrictions'. 

94. 'White House withdraws computer control plan'. International 
Hera\d Tribune, 19 Mar. 1987, 6. 

95. R. Br)an Woodrow, 'Telecommunications and information networks: 
growing international tensions and their underlying causes'. Informa¬ 
tion Society, 6:3 (1989), 117-25. 

96. Stephen Gould, 'National security controls on technological informa¬ 
tion: in search of a consensus 7 , in John P. Hardt and Jean F. Boone 
(eds.). Proceedings of the CRS Symposium on US Export Control Policy 
and Competitiveness (Congressional Research Service, Washington, 
DC, Apr. 1987), 129. 

97. See Sjuart Macdonald, 'Out of control? US export controls and tech¬ 
nological information 7 , in Jorg Becker and Tamas Szecsko (eds.), 
Eurojfi Speaks to Europe: International Information Flows between Eastern 
and V T estern Europe (Pergamon, London, 1989), 309-38. 



8 


Information Innocence: 
High-Technology Policy and 
Technology Parks 


THE HIGH-TECHNOLOGY DECADE 

'High technology 7 is almost entirely a product of policy—the 
term, that is, rather than the activity. The perception of high- 
technology policymakers is that the difference between high- 
technology industry and ordinary industry is profound and 
absolute. Yet, those who work in whatever has been designated 
high technology 7 tend to see their jobs as neither markedly similar 
to other high-technology jobs nor markedly different from jobs 
in industries which have not been designated high technology. 
There are differences of course, but these are differences of degree, 
basically degree of information intensity 7 —a concept not always 
familiar to those responsible for high-technology policy. 

During the 1980s, and especially the first few years of the 
decade, high-technology industries attracted the attention of 
policymakers throughout the developed world because they 
were declared capable of delivering prodigious and immediate 
benefits. [1] By the early 1990s, policy and public fervour for 
high technology had begun to subside, perhaps simply because 
enthusiasm cannot be sustained indefinitely, but perhaps also 
because there was no firm foundation for its support. It was 
not quite that high technology had failed to deliver the goods. 
The lack of any single definition of high technology meant that 
wherever benefits appeared they could always be attributed to 
high technology; wherever they failed to appear, clearly the 
technology was insufficiently high. Such flexibility is attractive to 
policymakers. 

It is hard to take high-technology policy seriously, but for a 
good decade it was no laughing matter. It should have been. If 
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nothing else, an information perspective applied to the decade 
of high technology provides a little amusement. But there is 
actually something to be learnt from so much naive enthusiasm 
for high technology, something which the passage of time—and 
a little humour—make easier to appreciate. 

DEFINING HIGH TECHNOLOGY 

Everyone knows, instinctively, what high technology is: it is 
something to do with computers. Policymakers also failed to 
provide precise definitions. Those most commonly on offer con¬ 
centrated; on generous R&D expenditure, interaction between 
scientific; and technical skills, the generation of new products 
and processes, and entrepreneurs with scientific or technological 
backgrounds. [2] These, of course, are indicators rather than 
definitions; they catch the flavour of high technology by iden¬ 
tifying niajor ingredients, but they do not betray the recipe. [3] 
Reducedj to standard industrial classification, they produce 
decidedly unsatisfying fare, excluding, for instance, virtually all 
industries in the tertiary sector because they are not considered 
to perform R&D. [4] But confusion was evident even within the 
manufacturing sector. One American study lists oil and rubber 
among tke high-technology industries: [5] another categorically 
declares That 'High technology entrepreneurs are a breed apart 
from the entrepreneurs of traditional industries like steel, rubber, 
oil and automobiles/ [6] 

All the policy concern over high technology during the 1980s 
never rdally produced a satisfactory definition of what it was. 
In practice, then, it came to be whatever happened to be the 
subject pf high-technology policy. One Japanese author even 
concedes defeat and defines high technology as that which needs 
'governments' close attention to its growth and development'. [7] 
Such catholic comprehension of high technology encouraged inter¬ 
est groups to interpret the activity to their own advantage, and so 
to add their own contribution to the confusion; this, for example, 
from the scientist heading the Australian government's scientific 
researc jt organization: 

[M]y definition of high technology is that which originates from sci¬ 
ence ana scientific research—research derived through what we call the 
scientific method. f8] 
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Classifying industries by the purity of their research posed a 
problem, a problem never solved and, for that matter, never 
tackled. 

High technology is high not because it is nearer to God than 
ordinary technology, but because it involves high risk and pos¬ 
sibly high return, a high rate of change, and—especially—high 
information intensity. As a definition, this is as inadequate as 
any other—it could apply nicely to many sophisticated criminal 
activities—but it at least has the merit of stressing the utter 
dependence of high-technology industries on their ability to 
deal quickly with vast quantities of new information. Such a 
notion was, and still is, quite foreign to most definitions of 
high technology, except in as much as they included research as 
an information-creating activity. Their distinctive approach to 
information is the common factor among high-technology firms 
and what makes them different from the mass of firms engaged 
in most other industrial activity. Certainly high-technology firms 
have little else in common and referring to high-technology 
industry as if it were a single entity was always fanciful. High- 
technology industries are often composed of tiny firms along¬ 
side giant multinationals, all exploiting different technologies 
for different purposes, usually in conjunction with established 
technologies. To the extent that other industries rely on the 
products of high-technology industries, they too may share the 
essential information intensity of the activity. 


HIGH HOPES OF HIGH TECHNOLOGY 

High technology—whatever it is—was esteemed a rare and pre¬ 
cious economic activity; understandably, because it was considered 
able to deliver prodigious benefits while imposing almost no 
costs at all. Even the programmes encouraging it were generally 
cheap to implement. With a benefit-cost ratio approaching infin¬ 
ity, high technology captivated those responsible for the eco¬ 
nomic management of whole nations, and whole regions, and 
whole towns, and whole villages. Such enthusiasm is just a little 
surprising: in the UK the "white heat of the technological revolu¬ 
tion' had brought little but chill wind, and technological change 
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was still leen as the scourge of employment in most developed 
countries.) But high technolog} 7 was imagined to be quite different 
from or dinar} 7 technology and much could be expected of it. Too 
much was expected. 

Most prominent by far among the benefits claimed for high 
technology was its ability to create employment, even in the 
depths of recession. In reality, high-technology industries do not 
employ vast numbers and there are no real prospects of them 
ever becoming large employers. [9] US employment in the fast- 
food industry is greater than that in high technology, and has 
grown faster both proportionately and absolutely—all without 
a sniff ot policy to encourage the consumption of hamburgers. 
[10] Of course, it could be argued—it has been argued—that 
low-grade service functions create jobs mainly for the semi¬ 
skilled and unskilled, and do not make full use of human 
capital. Unfortunately, the same is true of much high-technology 
employment. That is why such a large proportion of the Amer¬ 
ican industry, and of late the Japanese, is to be found in cheap- 
labour countries. Highly qualified professional employees may 
be more common in high-technolog} 7 industries than in other 
industries, but the typical high-technology employee in the US 
is poorly paid, part-time, and female, with the daily prospect 
of tedious, repetitive work, with no union protection and no 
career Structure. [11] There is even substantial and illicit 'back 
alley' employment in the very cradle of high technology, Silicon 
Valley. In the developing countries, the lot of the average high- 
technology 7 worker is rather worse. 

Whether the products of high technology help generate employ¬ 
ment ip industries adopting them is a moot point. It rather 
depends on how the technology is used and on the facility with 
which adopting organizations adapt to change. [12] Initial experi¬ 
ence o using new technology to cut labour costs may lead to 
the rea ization that jobless growth is an easy alternative to any 
other s >rt. Certainly there was no justification for the bold asser¬ 
tion th t high technology 7 necessarily generates employment in 
the res of the economy. [13] 

A p rpetual dilemma faces those whose political life cannot 
be guaranteed to extend beyond the time taken for policies to 
yield tjheir benefits. With high-technology policy, the problem 
was deemed unlikely to arise because returns were imagined to 
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be not only huge, but also immediate. While it is incontestable 
that some high-technology firms have been outstandingly suc¬ 
cessful, surpassing even the hopes of their founders, this is not 
at all typical. Many high-technology firms fail, most just linger 
(what the Americans call the "living dead"), and only a very few 
find instant success. The few, however, were presented as typ¬ 
ical. Policymakers saw high technology rising above such mun¬ 
dane matters as competitive advantage and corporate competence. 
They predicted that whole new industries would mushroom 
from the spores and manure of public policy, foresaw the whole¬ 
sale capture of international markets, described new firms spin¬ 
ning off in geometrical progression from those which soared to 
success. In the promised land of high technology, there would 
be prosperity for everyone. Rarely has the public servant's imag¬ 
ination been so strenuously exercised. 

We are concentrating on technology at this time because we have the 
tools and we have the need to apply them but we don't necessarily 
know where or how to apply them. [14] 

[I]n the area of high technology industry, comparative advantage is not 
bestowed, rather created. [15] 

Unlike the smoke-stack industries with which they were com¬ 
monly compared, high-technologjr industries were reputed to be 
clean and healthy, a boon to their employees and to the envir¬ 
onment. Just why comparison should always have been made 
with the older parts of manufacturing industry, which had 
come to provide relatively little employment, is something of 
a mystery. Comparison with other growth sectors, with office or 
even fast-food employment, would have been more meaningful, 
though less impressive. But the smoke-stack industries offered 
ample visible evidence of pollution and poor working condi¬ 
tions: in high technology the evidence was simply less visible. 
In fact, there was already serious chemical pollution in the 
Mecca of high technology, Silicon Valley. [16] There were also 
most of the problems traditionally associated with smoke-stack 
industries—overcrowding, traffic congestion, smog, poverty, and 
even hunger. [17] It is quite wrong to imagine that thriving 
high-technology is kind to the environment and gentle with 
humanity. [18] 
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THE COLD LIGHT OF THE NEW DAWN 

The benef: ts most prominently claimed by policymakers for high 
technology were not to eventuate. Some were quite impossible, 
and none was as instant as the promises which proclaimed them. 
Of all that high technology was supposed to bring, its contribu¬ 
tion to th$ restructuring of developed economies was by far the 
most important. But this was always going to take time, patience, 
and mord insight than was evident among policymakers into 
the naturje of the structural changes that were taking place. 
The diffusion of information technology is only an indicator— 
and a vety rough one at that—of an information revolution; 
the force bf the revolution—if that is what it is—is information 
itself. But in proportion to its importance as the major form of 
wealth iri a developed economy, and as a prerequisite for the 
production of all other wealth, little is known about information. 
Government policy now seems to have returned to regarding the 
manufacturing sector as the only possible engine of growth, to 
recognizing wealth only in tangible form, and to valuing informa¬ 
tion as just another input to the production of Teal 7 wealth. It is 
no coincidence that policy interest in the service sector achieved 
something of a peak during the high-technology decade, but 
it was a prominence which could not be sustained against the 
argument that manufacturing really does matter without a 
thorough understanding of why information also matters. High- 
technology policy never showed much sign of this understanding. 
High-technology industries use information resources that many 
other inaustries have either neglected or used inefficiently. [19] 
Other parts of the economy—perhaps all other parts—must 
acquire tljie same facility, and must undergo the reassessment and 
reorganization resulting from the new utilization of a major 
resource.; High-technology industries, by their example, by their 
own growth, and by the diffusion of their products throughout 
the economy, have an essential leadership role to play in what 
is proving to be a protracted and painful restructuring process. 

It is ne t that the role of high technology as leading sector was 
unappreciated by policymakers; they made much of its import¬ 
ance, bu other sectors were expected to follow its example as 
instantly as the employment and other benefits were to be real¬ 
ized. Wljen even these did not eventuate in quite the profusion 
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anticipated, the remaining wisps of the patience required to reap 
long-term benefits evaporated. The structural benefits of high 
technology would also be immediate. And because there was 
precious little appreciation among policymakers of the importance 
of information to high-technology industries, they could put 
hand on heart and declare that all manner of unlikely spots 
would be ideal for the location of new biotechnology, micro¬ 
electronics, and information technology industries. These places 
might lack the resources and infrastructure required for other 
sorts of economic activity, but high technology did not seem to 
depend on these. [20] That high technology might need some¬ 
thing else altogether, and that this resource had its own distinct¬ 
ive characteristics, escaped the attention of most policymakers. 

Although some governments occasionally offered vast sums to 
entice established firms to move to their own regions, the incent¬ 
ives available to new firms were generally much more modest. 
Even so, there were major costs. The most severe of these were 
probably opportunity costs associated with reliance on high tech¬ 
nology to bring benefits that would have been brought more 
effectively by other means. Because high-technology policy had 
to be seen as special and discrete, it was seldom integrated with 
other policy and there was often conflict. [21] Indeed, emphasis 
on location brought conflict even among high-technology pol¬ 
icies themselves as region vied with region to attract the most 
appropriate firms. [22] In places, a legacy of high-technology 
policy is highly protected high-technology firms, unable to sur¬ 
vive unaided by governments unwilling to admit that policy has 
failed. Elsewhere there has been some success, but always accom¬ 
panied by doubt about how much is attributable to government 
involvement. 

INFORMATION AND HIGH-TECHNOLOGY INDUSTRIES 

The assembly of various bits of information into a new pattern 
is the essence of innovation. In many mature industries, the 
marginal information content of a new product or process over 
its predecessor may be small, and the information pattern may 
be little changed. Large firms within such industries may already 
possess much of the information required for this modified 
pattern. They may find, however, that their own complex and 
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rigid org z nizational systems tend to inhibit the assembly of new 
information patterns. Indeed, large firms, especially in established 
industries, are often castigated for their lack of innovative zeal, 
although this is usually attributed to lack of incentive to innov¬ 
ate rather than to their inability to exploit information resources. 

High-technology industries are markedly different, as might 
be surmised from the proportion of small, new firms they con¬ 
tain, and the importance attributed to such firms. It is not that 
a high-tefhnologv firm necessarily requires more information 
than other firms in order to innovate, but it does require more 
information relative to other inputs. Its activities are informa¬ 
tion-intensive; so much so that it cannot possibly rely on inter¬ 
nal sources for all the information required. The high-technology 
firm must actively seek information outside, and is dependent 
on its information channels—and those of its employees—to the 
world beyond. Though the high-technology firm will exploit 
formal m ans of information acquisition as much as any firm, 
its formidable information requirements inevitably force it to 
resort to informal means of acquiring information as well. Silicon 
Valley in California provides the archetypal example of this 
behaviour. Policymakers may have shown little interest in the 
information behaviour of high-technology firms, but they were 
utterly fascinated by Silicon Valley. It has been the universal aim 
of high-technology policy just about everywhere to replicate 
Silicon Vc lley. [23] 

The high technology of Silicon Valley is heavily reliant on 
personal,’informal channels for its information requirements. 
Key emp oyees have their own networks of individuals who 
readily sujpply information which is not obviously proprietary in 
exchange or other information. Personnel mobility has long been 
high in tlje industry as these employees take advantage of the 
information they possess and carry it with them to new jobs. [24] 
A mixture of technical and commercial information seems to be 
valued m )st. Certainly the headhunters, increasingly employed 
now that frigh-technology industries in the area have grown far 
too large o be embraced by a single informal network, hunt for 
heads wh ch contain just this blend. [25] Very often the informa¬ 
tion that ip most valued is apparently insignificant, more related 
to practical experience and inspiration than to the sort of informa¬ 
tion acquired on a university course. 
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The way in which information travels in Californian high tech¬ 
nology is partly cause and partly consequence of its frantic pace 
of technological change. Because information can flow fully and 
rapidly when there are personal and informal channels, change is 
swift. Because change is swift, there is a need for information to 
flow fully and rapidly. The one begets the other. High-technology 
firms must change continually; even the semiconductor industry 
—now more than forty years old—has refused to adopt the char¬ 
acteristics of a stolid, mature industry. [26] High-technology 
industries in other countries have often had great trouble keep¬ 
ing pace, most notably the large established firms of Europe, 
the great white hopes of their governments for technological 
supremacy, and the recipients of so much of their largesse before 
policy discovered high technology. [27] At least part of the prob¬ 
lem faced by these firms lay in organizational systems which 
neither appreciated nor accommodated information flow along 
personal and informal channels. The Japanese, with equally 
large firms but rather different information channels, have man¬ 
aged somewhat better. 


THE FAILURE OF HIGH-TECHNOLOGY POLICY 

With no real understanding of what it was that would produce 
the benefits they craved, much less how it might do this, policy¬ 
makers sought inspiration, guidance, and perhaps a degree of 
reassurance from an area of the world renowned for its high 
technology. They focused on Silicon Valley, determined to see 
high technology for themselves. What had Silicon Valley got that 
was so conducive to high-technology industries? Delegations of 
politicians and bureaucrats descended on Silicon Valley to judge 
for themselves what Silicon Valley had that was so special. They 
left thoroughly satisfied with what they had seen. Certainly the 
place had a pleasant enough climate, local universities, and lots 
of venture capital, but these existed elsewhere and at least two 
of them—perhaps even three—could be created with appropri¬ 
ate policy. The disadvantages of the place cheered them greatly: 
they could easily offer high-technology firms lower housing costs, 
cheaper labour, and a reliable electricity supply. [28] Clearly 
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Fig. 8.1 German towns queuing to be Silicon Valleys 


there wa nothing particularly special about Silicon Valley, at 
least nothing that could not be duplicated or avoided elsewhere. 
The conclusion was that just about anywhere could offer con¬ 
ditions a: suitable for high technology, and policy set forth to 
create ne v Silicon Valleys just about anywhere. Fig. 8.1 is one 
academicfs impression of the enthusiasm of German towns to 
be Silicon Valleys. Indeed, as high technology was obviously 
so unden anding in its locational requirements, and so outstand¬ 
ing in th^ benefits it offered, there was considerable pressure on 
policy^ to put high technology in places which needed it most 
rather thi n places which suited it best. 
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To establish new technology-based companies a country must have a 
well educated population, a sound industrial base, a stable economy 
and an adequate pool of capital Within Australia we have all these 
qualities ... [29] 

In England, the location near Cambridge of a handful of 
high-technology firms was discussed in terms of a new Silicon 
Valley. [30] Bradford, in Yorkshire, presented itself as the perfect 
site for microelectronics firms because its workers were 'dextrous, 
skilled, hard-working, cheerful and friendly 7 . [31] In Scotland, 
Silicon Glen ran between Glasgow and Edinburgh, where a 
few small Scottish firms had established a working relationship 
with the multinationals in electronics. [32] Perfect conditions for 
the Northern Irish Silicon Valley were discovered somewhere 
between Derry and Belfast. [33] Japan was to have a whole 
Silicon Island, built on the advantages of Kyushu, namely lots 
of clean water, lots of airports, and lots of women. [34] An 
unpolluted environment often figured among the qualifications of 
places to be new Silicon Valleys, the reasoning being that semi¬ 
conductor processing requires cleanliness. Thus, Tasmania was 
said to offer perfect conditions for the semiconductor industry 
because it has clean air. [35] 

Most of the Australian states declared themselves ideal spots 
for new Silicon Valleys. Queensland's Gold Coast was claimed 
to be almost identical to the original, [36] and the area between 
Newcastle and Wollongong in New South Wales was also 
thought remarkably similar because it had lots of universities, 
lots of people, and some electronics firms. [37] Local universit¬ 
ies were seen as a key feature in many places, [38] certainly in 
South Australia, where Technology Park Adelaide was referred 
to as 'the first Australian answer to America's Silicone [sic] 
Valley', [39] and in Western Australia, where the role of Stan¬ 
ford was to be played by the Western Australia Institute of 
Technology. [40] Canberra was to become Silicon City, based on 
the presence of the Australian National University and the 
incentives offered to National Semiconductor to locate a plant 
there. [41] The latter, according to the responsible minister, 
would lead 'to the establishment. . . without any shadow of a 
doubt, of an applications industry with a capacity to employ 
in excess of 100,000 people at the end of the decade'. [42] The 
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fervour td emulate Silicon Valley was not restricted to policy¬ 
makers outside the United States. Within the country there were 
some 4,500 economic development agencies wing to be recogn¬ 
ized as ideal locations for high-technology industry. [43] Silicon 
Gulch in Austin and Silicon Bayou in Louisiana were but two. 

What Wpis missed in all this enthusiasm of policy for high tech¬ 
nology w|s that high technology was not like this at all. Even 
Silicon Valley was not as the policymakers perceived. It was, of 
course, pdssible to mimic the obvious characteristics of Silicon 
Valley elsewhere, to construct what were often no more than 
Hollywood film sets of Silicon Valley. But there was no under¬ 
standing at all of what makes its industry tick. Even at the most 
practical level, comprehension was missing. For example, many 
high-technology processes certainly require cleanliness, but of 
such an order that it must be created artificially; the natural qual¬ 
ity of the water and air is really quite irrelevant. -Or again, the 
seminal tyle attributed to Stanford University was quite mis¬ 
leading; tjie University probably owes more to Silicon Valley 
than ever; Silicon Valley owes to the University. Policymakers 
saw in Silicon Valley and in high technology not so much what 
they wanfed to see as what they were prepared to see. What 
they missed were the intricate networks of surging information 
channels which supply high-technology firms with their basic 
requirement. Without these, Silicon Valley would be nothing 
special, and without these this is just what most of the myriads 
of pseudo-Silicon Valleys have become. 

Looking back on the high-technology decade, it is hard not to 
conclude hat means were confused with ends. So certain were 
the benefits from high technology taken to be, and so uncertain 
was understanding of high technology itself, that the means 
by which t the benefits were to be achieved were allowed to sub¬ 
stitute for’the benefits themselves. The creation of Silicon Valley 
look-alike^ came to be accepted as the primary goal Other means 
—stimula ion of local venture capital markets, establishing inno¬ 
vation centres and high-technology advisory units, and incent¬ 
ives to ertice existing high-technology firms from elsewhere— 
were seer, as leading to this goal. In these circumstances, one 
means seemed so appropriate that it achieved an extraordinary 
prominen:e in high-technology policy. The technology park, 
a mini-Silicon Valley, typically on a campus and receiving the 
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research input from the university, was a fascinating amalgam 
of greenfield research site, the linear notion of R&D, and Silicon 
Valley myth. [44] 

TECHNOLOGY PARKS IN THEORY 

Just as th re is no agreed definition of high technology, there is 
no definit ve understanding of what a technology park may be. 
Whatever the meaning of the term, it is widely used synonym¬ 
ously wit i science park, research park, science centre, research 
centre, innovation centre, and with various combinations of 
these. [45 Technology parks are quite fascinating: they are high 
technology as perceived by politicians and bureaucrats, trans¬ 
lated into physical form by planners and architects. Fig. 8.2 gives 
some idea of the sort of plans they produced. They generally 
offer a pretty landscape, space-age buildings, potential agglom¬ 
eration of firms, insulation from nasty industrial activity, a regu¬ 
lated environment, and—above all—proximity to a university. 
From the juniversity, specifically from its science and engineer¬ 
ing departments, the information required by high-technology 
firms is to flow. So overwhelming was the enthusiasm of policy¬ 
makers for technology parks that the private sector often sought 
to cash ip on the boom. Industrial estates were rechristened, 
refurbished factories renamed; [46] even the notion of a high- 
technologV warehouse did not seem too outlandish (Fig. 8.3). 
The plans! for a technology park at Homebush Bay in Sydney 
(Fig. 8.4) were somewhat out of the ordinary, not so much be¬ 
cause the were based on the design of another technology 
park—in tjhis case, that intended for Dundee, for no better reason 
than that i sketch was to hand [47]—as because of the triumph 
of the pr gmatic over the aesthetic. An internal government 
report nofed then that 'the description of the area as a potential 
"advanced technology park" goes against all conventional wis¬ 
dom on technology parks', an observation prompted only in part 
by the no dous fumes from the local abattoir. [48] 

The university was always seen as the core of the technology 
park, and those lacking some sort of educational institution were 
never con idered to be in the same high-technology league. The 
argument s that there lies within the university information that 
will provjde adjacent high-technology firms with competitive 
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□UTSTfiranG 


HIGH TECH 


OFFICE-STORAGE COfTlPLEH 


142 Wicks Road, 
North Ryde 

Rare opportunity to lease a prestigious 
building specifically suited to High Tech 
Research and Development — with 
extensive landscaping to compliment 
this outstanding property. 

U 4D Zoning 
O Corporate identification 

□ High clearance (6m) 

□ Parking for minimum 35 cars 

□ Total building area I950.9nr 
(21.000 sq. ft. approx.) 


For further information contact 
Joint Leasing Agents 


JonesLang 
Wootton 


t. DEBENHAM 

IIWSON^MICfcAON, 


MtSe? Street. Ncflh Sydney 5 Elizabeth Street Sydney 

( 02)957 2944 233 5100 


Fig. 8.3 Advertisement for high-technology property 



Information Innocence 


175 



Fig. 8.4 = Sydney advanced technology park at Homebush Bay, Stage I 















Technology 
park takes 
shape 

By CHRIS JOHNSTON 

TOM Forgan is the driving force 
behind the venture that will trans¬ 
form the former Everleigh Railway 
Workshops at Redfem in Sydney 
into Australia’s first technology 
park. 

He is the project designer for 
the Australian Technology Park 
(ATP), an infrastructure project in¬ 
volving the universities of New 
South Wales, Sydney and Tech¬ 
nology, Sydney. 

Its mission was to provide in¬ 
ternational-standard research and 
development facilities to link the 
resources and skills of the three 
institutions with the objectives of 
business and government. 

“The technology will die in the 
universities — all we are doing is 
accelerating the opportunities for 
development,” Forgan explained 
during a media briefing on Tuesday. 

The 13.8 hectare site, worth 
around $A37 million unimproved, 
was chosen for its proximity to the 
central business district, airport and 
three main Sydney universities. 

The New South Wales govern¬ 
ment had provided funding of up to 
$22 million over the next five years, 
and $26 million came from the fed¬ 
eral Building Better Cities program. 

The park’s first tenant will be 
the Australian Graduate School of 
Engineering Innovation, which 
will move into the former works 
manager’s building in April. 

The briefing took place in the 
expansive former new engine 
shop that will become the National 
Innovation Centre. 

Another two storeys will be 
added to the building, providing an 
environment where start-up and 
spin-off companies could operate. 

“I believe our technology park 
will be the premier technology park 
in the Asia-Pacific,” Forgan said. 

The ATP will be officially 
launched in March. 


Fig. 8.5 The Australian Technology Park 

Source : Wollongong Campus Review , 26 January-1 February 1995, p. 5. 
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advantage, even that this information lode is a prerequisite to 
the functioning of such firms. Technology parks are the supreme 
example of acknowledgement that information is the key to high 
technology—and the supreme example of how inadequate is 
acknowledgement without understanding. The technology park 
phenom mon shows how desperately an information perspective 
was reqtdred, as well as the consequences of its absence. 

Many uriversities and technical colleges find themselves with spare 
capacity and the need to spread their costs. Those with a curriculum 
of advanced sciences may contemplate setting up a science park. [49] 

Proximity was thought to be the key to information flow from 
university to high-technology firms, especially important when 
the information was embodied in academic personnel. All other 
justification for technology parks was dependent on either this 
fundamental assumption or the locational consequences arising 
from it., Being near a university, high-technology firms could 
benefit from ready access to university 7 equipment and services, 
and academics desperate to become risk-taking entrepreneurs 
could perform their metamorphosis in the technology park with 
minimuii inconvenience. Concentration of high-technology firms 
on a technology park permitted the agglomeration economies of 
the Silicon Valley model, and it allowed the provision of build¬ 
ings, organization, and management considered appropriate to 
the ver^ specific requirements of such firms. In particular, a 
parklike; environment could be provided, compatible with neat 
and clean industrial activity 7 , and considered conducive to the 
success pf high-technology firms. Once established, the tech¬ 
nology park was supposed to become a regional core, a local 
focal point for high-technology activity, with all the psychological 
and promotional advantages that more dispersed activity would 
lack. \50) Fig. 8.5 is typical of such reasoning, and remarkable 
in that, even after all these years of experience, it is still accept¬ 
able, thqugh perhaps only in Australia. 

TECHNOLOGY PARKS IN PRACTICE 

There wfere only three technology parks in Britain at the begin¬ 
ning of the eighties. By 1985, a further ten had been established, 
seven more were under construction, and another eight were in 
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advanced stages of planning. [51] There are now very many 
more. By 1985, over £36 million had been spent in the previous 
three years on buildings and infrastructure for technology parks. 
Of this, about a third had come from private developers and 
from park tenants. [52] The remaining two-thirds had come from 
the public purse, mainly from government agencies, local authorit¬ 
ies, and universities themselves. [53] In Europe, three-quarters of 
funding was estimated to have come from the public sector. [54] 
University support for these ventures cannot be explained simply 
in terms of their enthusiasm for high technology- Universities 
were being hard-pressed by government to demonstrate that 
they had forsaken their ivory towers and were in close contact 
with the market. [55] Beyond pleasing the major source of uni¬ 
versity funding, technology parks seemed to hold prospects of 
yielding some sort of financial return. The extent of the trans¬ 
ition in university attitude can be gauged by the refusal of Cam¬ 
bridge University a decade earlier to accommodate the European 
research headquarters of IBM on the grounds that such enter¬ 
prise was not compatible with university activities. [56] Universities 
had become desperate to demonstrate their market credentials, 
and the occasional observation that links between high-technology 
firms and universities could not be established overnight was 
never likely to dampen their determination. 

I fear that many of the recent crop of science parks will fail to produce 
substantial and mutually beneficial interactions between universities 
and industry and will only serve to reinforce the worst prejudices of 
both sides and much of this will be attributable to half-hearted man¬ 
agement on the part of universities who have failed to appreciate that 
good relationships with industry do not just happen by chance. [57] 

In charge of each British technology park was a board com¬ 
prising representatives of the sponsors, enthusiasts fired with 
ideas of high technology 7 which they 7 expected park managers 
and individual tenants to implement. The technology 7 park was 
to be filled immediately 7 with high-technology tenants, but only 
those which satisfied the board's current definition of high tech¬ 
nology. Prospective tenants had to have existing links with the 
university to be accepted on some parks; on others, intending 
tenants had to establish links no matter how little they 7 wanted 
them. Technology 7 parks were to be landscaped to look like the 
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board's perception of high technology, and their buildings were 
to look appropriately futuristic, no matter how unenthusiastic 
the tenants. 

The pace and purpose of board members accustomed to the 
ways of council and university committees were always likely 
to be incompatible with those of high-technology firms. While 


the firm; wanted to make money quickly, boards were much 


more concerned with the basic principles of technology parks. 
This became all too evident on a tour of British technology parks 
in 1985 which involved meeting many of those responsible for 
establishing them. [58] One board member was able to talk for 
an hour about the importance of his university's technology 
park, but then had considerable difficulty finding it. In another 
case, a f untain played at the \ 7 ice-chancellor's insistence; in yet 


another, £40,000 was spent each year on cutting grass, and sav¬ 
ing a single decaying tree had already cost £10,000. While all 
board rriembers saw links with the university as absolutely fun¬ 
damental, a check with one university library revealed that no 
tenant had ever borrowed a book from it. High technology was 
seen as .inseparable from high security. Communal social facil¬ 


ities, as; opposed to working facilities, were meagre—tenants 
were o ten expected to take business guests to meals in the 
univers ty canteen—and the general atmosphere was often as 


convivi l 1 as that in the library. The tenants' links were to be 


with thje university, not with each other. The assumption that 
high-technology entrepreneurs are miserable, teetotal automata, 
conditioned to work furiously when within the aura of a uni¬ 
versity 'and surrounded by greenery, is without foundation, and 
yet just; this assumption pervaded the thinking of many of those 
responsible for technology parks. 

Probably of much more importance than anything else a uni¬ 
versity-location can offer a high-technology firm is credibility. 


For netv firms supplying novel goods and services to markets 
yet to :>e created, credibility is vital. That is why a prestigious 
univeri ;ity has something of value to bestow, information which 


young ’firms can certainly sell, but which has nothing to do with 
science or engineering. A less august institution has much, much 
less to offer. One fascinating survey asked firms whether they 
would prefer to be located on the technology park at Brunei, a 
technological university and probably full of information relevant 
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to high technology, or on the technology park at Cambridge: the 
firms were quite unequivocal in their response. [59] 

The instigators of British technology parks were unaware 
of the importance of credibility. In their visits to Silicon Valley 
—visits which underwrote their own credibility—they had 
overlooked the intangible information infrastructure which is 
the strength of high technology there. Consequently, they were 
poorly equipped to understand the significance of even the 
high-technology trappings the Valley sports. The manicured and 
irrigated grass surrounding a Silicon Valley firm is intended to 
express status and confidence, not to be trodden on: the grass on 
a British technology park provides somewhere to eat lunchtime 
sandwiches, somewhere for a quick knock-around with a football. 
Again, a Californian 'trim trail 7 allows overweight executives 
to exercise in subtle seclusion: one British equivalent—ignored 
by executives—is the park's dominant feature, painted in bright 
primary colours like the equipment in a children's playground. 
The same developer had planted 230,000 shrubs, 'to create the 
right environment', according to the landscape architect. The 
right environment for technology parks was seen to be a facile 
prettiness of winding paths, bushes, ponds, and fountains; this 
for firms which, above all else, desperately needed evidence that 
they were to be taken seriously. 

WHAT WENT WRONG? 

The fundamental premiss of technology parks is flawed. High- 
technology firms are supposed to gain competitive advantage 
through the access to information that location alongside a uni¬ 
versity provides. The notion emerged from the Silicon Valley 
model, and particularly from the belief that the Silicon Valley 
complex had grown out of Stanford Industrial Park, itself a 
product of Stanford University. While the University certainly 
did establish the Park, it did so primarily because industrial 
growth in the region had increased the value of Leland Stan¬ 
ford's bequest, and consequently the property taxes it incurred, 
so much so that the University could no longer afford its reten¬ 
tion as farmland. [60] Unable to sell the land, the University was 
forced to make it pay for itself. Stanford Industrial Park is very 
much the product of Silicon Valley's industrial prosperity, rather 
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than vice ^ersa. Yet, Silicon Valley and Route 128 around Boston, 
both quit unplanned high-technology concentrations and noth¬ 
ing to do with technology parks, [61] were commonly used to 
justify technology park development elsewhere. [62] Meanwhile, 
the very chequered performance of many genuine technology 
parks in the United States was conveniently overlooked. By 
one estimation, "well over 50 per cent of science and high tech¬ 
nology parks have failed 7 . [63] 

While they are certainly dependent on information, high- 
technology firms are not dependent on the sort of information 
available! from university science and engineering departments. 
Even if they were, it would be unrealistic to expect any more 
than a tijny fraction of this information to be contained within 
the departments of a single university. The blend of commercial 
and technical information has always been of more use to high- 
technology firms than the purely technical. Blending comes 
through personal experience and results in a package of tacit and 
uncodifipd information. Because this is hard to acquire, firms 
value highly the means by which it is obtained. In contrast, tech¬ 
nical information is often conveniently screened by educational 
and academic systems, and the means of its acquisition taken 
for graifted. The linear supposition that high-technology firms 
are engaged in an industrial extension of basic research, that all 
their endeavours are dependent on science, is naive and makes 
little sehse to those who work in high-technology firms. In their 
anxiety;to eschew undirected enquiry, they are decidedly non- 
scientifijc in their approach; theirs is a black-box strategy: they 
urgently seek to make the box work in the market, and to avoid 
ever having to open it. In that primary endeavour, they can be as 
antagonistic towards scientific curiosity as academics were once 
said to be towards the pragmatism of those who toil in industry. 

If the* fundamental premiss that vital information flows read¬ 
ily froih the university to firms on the technology park is flawed, 
then doubt must be cast on advantages claimed to arise from 
this assumed flow and from the location by which it is thought 
to be facilitated. It is apparent that usage of university informa¬ 


tion is not a function of contiguity. One survey concluded that 
'the majority of knowledge-based companies do not require close 
proximity to academic institutions', [64] and another that 'very 
close proximity is not a necessary condition for establishing 
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research links between [high-technology] industry and the Uni¬ 
versity'. [65] Indeed; and in that technology parks are often 
battlegrounds for conflicting values and interests, there is much 
to be said for keeping the campus clear of high-technology firms. 

[T]he chief appeal of a university-based science park should lie in.. . 
industrial-academic collaboration. But it was also widely observed that 
fruitful interaction between universities, academics and business ten¬ 
ants was almost universally absent from British science parks. [66] 

As for the technology park tempting academics to become 
high-technology entrepreneurs, there may have been too many 
of them doing just that. Good academics do not necessarily make 
good entrepreneurs, any more than good entrepreneurs make 
good academics. Academics have founded new firms with the 
greatest of ease, and have managed any subsequent growth 
with the greatest of difficulty, so much so that some venture 
capitalists came to insist on the removal from management of 
all academics as a condition of further funding. [67] Nor was 
it ever quite clear why those academics with appropriate high- 
technology skills and information should be attracted to their 
local technology parks. If their skills and information are of 
value, then they are of value internationally. It is not obvious 
that local boy should make good in local high technology. Even 
in Silicon Valley, where there has long been every incentive for 
Stanford graduates with high-technology ambitions to linger, of 
the 243 high-technology firms started in the 1960s only six had 
full-time founders who came direct from Stanford University. [68] 

The take up of land on the technology parks has been slow. It has been 
noted that a concentration of information technology and software firms 
has grown up around the inner Brisbane suburb of Milton. It is inter¬ 
esting that such concentrations can sometimes arise from the normal 
operation of the property market without any government planning or 
intervention. [69] 

In contrast to the agglomeration advantages offered by major 
concentrations of high-technology firms, the most important of 
which is probably access to the information networks of many 
individuals, technology park agglomeration offered only a for¬ 
mal, miniature network, destined to remain tiny as long as 
firms and individuals elsewhere perceived the technology park 
as a barrier to contact. Contact was further constrained by the 
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notion t at single universities embrace all the technical informa¬ 
tion req ired by high-technology firms. Only weak universities 
can pret nd to be self-contained: the strong realize that they are 
but nodjes of academic information networks to which high- 
technolcgy firms may seek access. 

Altho gh technology parks were justified on the grounds that 
they off< red conditions conducive to high-technology firms, little 
effort w s made to determine what these conditions really are. 
High-technology firms are as various as their technologies and 
their demands tended to be for flexible, multi-purpose buildings 
rather than for structures which expressed an architect's vision 
of the industrial future. [70] And while generously verdant land¬ 
scaping ’and regulations prohibiting all but respectable high- 
technology activity on technology parks seemed instinctively 
appropriate, appeared to fit the Silicon Valley model, and pro¬ 
vided planners with a creative challenge, there was no evidence 
of any link between such factors and the prosperity of firms. In 
the United States, high-technology growth was actually greatest 
in urban areas with high pollution and without cultural amenit¬ 
ies. [71] In the harsh world of high technology, it is hard to 
believe tljiat a critical influence is exerted by nice neighbours and 
the company of ducks. 

One reascjn that a high technology project is so successful is that the 
location is quite attractive, has a campus setting, and represents a very 
nice place! to work.. .. Colors: Should be mostly ^arth tones to merge 
with the dnvironment; colors to be avoided are those that clash or are 
simply top bright such as blues, reds and yellows. [72] 

THE LESSON 

Policy pcjrtrayed high technology as something magical: apply 
public m ney with the right incantation and wondrous things 
would hajppen. When they failed to happen, there was no incent¬ 
ive for policymakers to explain what had gone wrong. The good 
perrorme hides his embarrassment and quickly moves on to 
the next rick. The audience will never be told why the high- 
technologjv miracle never happened. But behind the scenes, there 
is the opportunity for policymakers and their political masters 
to learn f: cm what went wrong. The lesson is remarkably simple: 
it is that here is nothing at all magical about high technology. 
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Consequently, high-technology policy, no matter how appropri¬ 
ate and successful, will never delight and amaze. 

There is, though, something special about high technology. 
This is its ability to deal with information. Other firms have 
much to learn from this ability, but then so do policymakers if 
they still wish to reap the benefits that high technology has to 
offer. The lesson should be the easier for a decade of experience 
of what went wrong. But policymakers and politicians are not 
renowned for even acknowledging failure, much less for learn¬ 
ing from it. So, instead of making a valuable contribution to 
learning, the experience of the high-technology decade will mean 
that the lesson takes a little longer to learn. 
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T: ansfer without Transaction: 
Policy for Information Acquisition 


TAPPING THE LEAKS 

The line^ r view of innovation sees science and technology informa¬ 
tion as Seminal. As research and development are perceived to 
create tf is sort of information, it seems to follow that the more 
R&D performed by firms, the more of this information will be 
producejd, and the more innovation will result. As innovation 
benefits]the economy, it behoves governments to encourage the 
performance of R&D. But government exhortation to firms is not 
enough. Because this precious information tends to leak from 
the organization despite the efforts of government and firms 
alike to; secure it, [1] governments are often expected to com¬ 
pensate j firms for their loss. Without this compensation, it is 
argued, firms will perform less R&D than they should. [2] 

A twist to this argument, one that has made its contribution 
to gove rnment policy in recent years, is that science and tech¬ 
nology i(S&T) information must surely leak from foreign firms 
as well, and must therefore be out there somewhere, waiting 
to be acquired. Rough calculations suggest that this leakage of 
R&D information from foreign firms must be huge: after all, 
no matter how much R&D is performed by an individual firm, 
or by a: single country, it is dwarfed by all that the rest of the 
world performs. Consequently, government programmes to tap 
this la Ice of lost information, and to supply national firms— 
especially small firms, which are considered to be unable, to 
search the world on their own account—would seem to offer 
attractf e returns. 

Man} governments run such information acquisition pro¬ 
grammes, though they take a huge variety of forms and are not 
usually recognized, or organized, as information programmes. 
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much less as part of information policy. When they are, as they 
were in the Soviet Union in its attempts to secure technological 
information from the West, or as they have been for many years 
in Japan, [3] other governments are not wholly approving. In 
the United Kingdom, the Department of Trade and Industry 
(DTI) had four such schemes in the late eighties which it was 
considering incorporating into a single Inward Technology Trans¬ 
fer programme. This required investigation of how the schemes 
were performing, an investigation which revealed just how 
pressing was the need for an information perspective. [4] 

The schemes were all run on the supposition that there 
were only two parts to Inward Technology Transfer: the col¬ 
lection of S&T information overseas, and its distribution to UK 
firms. Because there was obviously masses of information out 
there, collecting some of it was not seen to be a problem and 
the emphasis of the schemes was firmly on the transfer of the 
information collected. An information perspective indicates that 
the transfer of information cannot easily be separated from its 
acquisition, and that the acquisition of information requires some 
concern for information transactions. Supplying information to 
UK firms made little sense if the firms could not use the informa¬ 
tion, if there was no link between demand and supply. An 
information perspective indicates that this link might have 
been facilitated through information exchange, through UK firms 
supplying information to foreign firms in exchange for the 
information received from them. This was not a transaction which 
the government was willing to contemplate. The whole point of 
these schemes was to take from foreigners something of value 
to UK firms. To return something of equal value rendered the 
schemes pointless. Competitive advantage for UK firms was 
seen to lie in having something the opposition did not have. 
Moreover, the schemes had to be seen to be bringing foreign 
information to UK firms; this visibility would be obscured if 
firms and individual employees resorted to their own informa¬ 
tion transactions rather than the formal mechanisms installed by 
government. The schemes were never seen as providing the 
basis on which UK firms could continue to acquire foreign S&T 
information for themselves. There were other problems, mostly 
caused either directly or indirectly by trying to deal with informa¬ 
tion when the importance of its characteristics was less than 
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fully appreciated, but the core problem was the mercantilistic 
approach to information demanded in the justification of the 
schemes Information was reckoned to be valuable and taking it 
from foreign firms to give to UK firms would obviously make 
UK firms much better off. 

Of the four schemes, two sent employees of UK firms over¬ 
seas to pick up information, and two supplied UK firms with 
foreign S&T publications. None was generously funded and 
none wks a central plank of any government policy. The DTI 
ran all ipur schemes, but had never made much attempt to co¬ 
ordinate them. The task, then, was to see if a single cohesive 
programme could be shaped from the four schemes, and for this 
an information perspective seemed appropriate. 


(the visiting engineers scheme (ves) 


The theory behind VES was that young engineers from UK 
industry should spend a year working in Japanese firms. They 
would then bring back to their own employers, and to other 
firms ifi the UK, information they had picked up in these 
Japanesfe firms (Fig. 9.1). In information terms, this makes sense: 
people are excellent containers of information and a year par¬ 
ticipating in Japanese innovation would provide the opportun¬ 
ity to absorb the sort of information that could not easily be 
transferred by other means. Better, of course, than sending an 
empty container in the hope that it will be filled is to import 
one already full, but this would have been seen as inviting 
enemy |spies into British organizations, allowing them to steal 
from storehouses of British information. It is interesting that this 
attitude did not seem to be an obstacle to British engineers gain¬ 
ing accbss to Japanese organizations. 

Although ministers were particularly fond of drawing public 
attention to VES, the scheme hardly existed in practice. Started 
in 1982, it had dispatched only 13 young engineers to Japan by 
1988. Tnis compares with 65 young Irish engineers sent to Japan 
by theix government in 1988 alone. In fact, the Japanese them¬ 
selves were more active in bringing British engineers to Japan: 


the Japanese Science and Technology Agency arranged six visits 
that yelar, and the Japanese Society for the Promotion of Science 
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sponsored ten. Even individual Japanese companies had larger 
schemes ;han that of the DTI. Moreover, with the single excep¬ 
tion of a 'young' engineer aged 54 from a research association, 
all the British engineers worked for large British companies 
which already had links with Japanese companies. Many of 
these companies had planned to send their candidates to Japan 
anyway. One young engineer was first interviewed for the 
scheme iiji his garden on a Sunday afternoon, only hours before 
his flight s to Japan. 

The scljieme was administered on behalf of the DTI by the 
Fellowship of Engineering, a prestigious group with an invited 
membership of one thousand senior engineers. But the Fellow¬ 
ship was never paid much and lacked resources to advertise the 
scheme widely or to interview large numbers of candidates. 
Consequently, Fellows tended to recommend worthy young engin¬ 
eers from their own firms, arguing—with some justification— 
that only such large firms could afford to spare a promising 
engineer for a year. The Fellowship tended to see the scheme as 
educational rather than informational. This familiar perspective 
of information acquisition and dissemination as education had 
filtered back to the DTI and came to be incorporated in its own 
publications. 

DTI suggests that production, technical or personnel directors should 
regard VE^ as a step in the training and future development of a young 
engineer, tb be undertaken at a suitable time in his career. [5] 


On his'return, each VES engineer was expected to write a 
report orJhis experiences and to give a public seminar, which 
normally kook place about a year after the young engineer's 
return. Such means of dissemination to the rest of UK industry 
may have been inadequate. Reports were first submitted to 
employers, who, perhaps because they had to match the gov¬ 
ernment grant for the trip, regarded the information as their 


own. Some firms had already bound their young engineers by 
non-disclosure agreements. 

The trainee shall not during the term of the Program and for (3) years 
thereafter, without the prior written consent of Toshiba disclose to any 
third party excluding Rolls-Royce any technical, management or other 
information whatsoever concerning the business or affairs of Toshiba 


or any associated company until such information is in the public 




Fig. 9.2 The Tech Alert Scheme 
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domain. loIls-Royce shall have the responsibility to keep such informa¬ 
tion with n Rolls-Royce and not to disclose to any third party. [6] 

What engineers tended to do was produce one report for 
their UI employer, and another, stripped of any information 
they thought might be of value to other UK firms, for public 
consumption. One public seminar was attended by the young 
engineer^ boss, who insisted he was there not to learn, but to 
make sure that the young engineer said nothing of importance. 
Of the 4/8 attendees at seven seminars held between 1983 and 
1989, precisely 12 were from small firms. Just 23 organizations 
accounted for 60 per cent of all attendees. 

TECHALERT 

Tech Alert was a scheme which arranged for the publication 
in UK journals of abstracts of overseas science and technology 
publications. Readers could then order complete reports. The 
scheme started in 1979 and was run by the DTI until 1986, when 
it was contracted out to Microinfo, a private firm in Hampshire 
(Fig. 9.2). Some 70 per cent of reports used by TechAlert came 
from the Rational Technical Information Service (NTIS) in Wash¬ 
ington, the world's largest repository of science and technology 
reports. NTIS supplied Microinfo with abstracts of all its reports, 
from whicp Microinfo selected those it judged most appropriate 
to each oi the journals it served. Microinfo then wrote new 
abstracts, these it dispatched for the consideration of journal 
editors, who then either asked Microinfo for fuller summaries 
or simply orinted the abstracts they had received. Fuller sum¬ 
maries were arranged by Microinfo and written by a public 
servant working from home, once he had obtained the relevant 
full reports from NTIS via Microinfo. Journal readers wanting 
full reports ordered them from Microinfo. 

There were several problems with these arrangements. The 
most obvious was that their complexity meant that everything 
took an awfully long time, an important matter when the value of 
information is related to its timeliness. What with re-abstracting, 
, negotiations with editors, and the lead times of 
^as quite normal for six months to pass between 
receipt of aln abstract by Microinfo and the publication of a 


summarizmjg 
journals, it jv 
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revised version or a summary in a journal The scheme was also 
expensive. Microinfo claimed a European monopoly on NTIS 
material—a position reinforced by the DTI scheme, though dis¬ 
puted by the British Library, and, indeed, by NTIS itself—and 
insisted that full reports be bought only through the company. 
To this end, abstracts and summaries did not contain sufficient 
bibliographic information for readers to procure the reports from 
other sources. A typical NTIS report of between 51 and 100 
pages cost £24 in hard copy from Microinfo, £9 direct from NTIS, 
and just £6 from the Document Supply Centre at the British 
Library. TechAlert did not inform readers that the same reports 
were available from the British Library at a fraction of the cost. 
The DTI itself, in common with large UK firms, had made 
arrangements to acquire reports for its own needs direct from 
NTIS, a case of the information-rich managing to obtain yet more 
information quickly and cheaply, while the information-poor— 
including the small firms which TechAlert was supposed to help 
—obtained their information slowly and expensively. 

Of the 857 abstracts sent to 21 journals between October 1987 
and June 1988, only 266 were published. By the end of the con¬ 
tract year in September, journals had published 403 abstracts. 
The contract specified 400. While the success of the scheme's 
information dissemination was measured in terms of the number 
of abstracts published multiplied by the combined circulation 
of all the journals publishing them, this was slightly misleading. 
In 1988, Microinfo supplied requests for 955 copies of reports in 
hard copy and microfiche. This compares with about 10,000 
NTIS reports supplied by the British Library. Average cost to 
Microinfo customers was about £16 per report. Average cost to 
the DTI, which subsidized Microinfo heavily for its services, was 
about £75 per report. 

Microinfo was faced with the basic problem of deciding which 
of so many NTIS abstracts were most suited to the reader- 
ships of each of more than 20 UK journals, and then, without 
specialist technical knowledge, of converting the abstracts sup¬ 
plied to NTIS by research scientists and engineers into abstracts 
appropriate for the practitioner audience of each journal. Respons¬ 
ibility seems to have been delegated to a single employee, whose 
chief criteria for choice were the brevity and intelligibility of the 
original NTIS abstract. 
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litors were very happy indeed to receive copy from 
to help fill their pages. Their objections were that 
cts they were sent often seemed inappropriate to the 
f their readers, and that the DTI insisted on print- 
stracts in blocks, headed by the DTI and TechAlert 
tors protested that interest in the reports was much 

features, n observation confirmed by Microinfo's sales statistics. 
The observation had no influence on the government's insistence 
on acknowledgement of its role in bringing information to UK 
industry. 


TIi E OVERSEAS TECHNICAL INFORMATION 
SERVICE (OTIS) 

Half a do^en or so British embassies include science counsellors 
among their complements, part of whose responsibilities it is to 
send science and technology information back to the UK. [7] 
Essentially, this information is for the use of government depart¬ 
ments, but it had been apparent to the DTI for some time that 
the inforr nation might also be of use to UK industry. As the 
information was being sent back anyway, UK industry could 
have it at marginal cost (Fig. 9.3). 

In fact, the task of determining which firms wanted which 
information was a major one, and the costs of attempting this 
considerable. The size of both was largely hidden until August 
1985, whe^n the operation was contracted out to the Production 
Engineering Research Association (PERA) at Melton Mowbray. 
After an ijnitial sifting by DTI to remove esoteric and classified 
material, the task of distributing the information to UK firms 
was left entirely to PERA. 

PERA s unusual among research associations in that it 
has demo nstrably changed from serving only the core research 
needs of its members to serving the information needs of a 
much wider community 7 ; it has become an extremely information- 
intensive operation, anxious to extend its information functions. 
Its first task on receipt of the reports the science counsellors had 
sent DTI was detailed classification of the material and prepara¬ 
tion of a summary for each piece, a task to which it devoted 
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considerable resources. Customers for the Overseas Technical 
Informatmn Service (OTIS) had already registered the subject 
areas of interest to them and were sent batches of appropriate 
summaries at regular intervals. From these, they selected which 
full reports they wanted to receive and requested copies either 
from PERA or direct from the author. Unlike Microinfo, PERA 
provided full bibliographic details of each report. In 1988, PERA 
made about 1,000 summaries, dispatched over 100,000 copies of 
these, and sent out about 3,000 copies of full reports, most as 
photocopies (PERA charged customers only the actual costs of 
photocopying), but nearly a third as loans. 

Parts of the system worked well, but not the whole. One 
problem Was that OTIS did not benefit from the economies of 
scale that information services allow. There were only 335 non¬ 
government customers in April 1987, 311 in January 1988, 292 
in March, and by December that year, just 262. There were also 
about 20D government customers of PERA, who did not pay 
directly for the service. Surveys suggest that both sets of cus¬ 
tomers were well pleased with the service and the material they 
received through OTIS, which satisfied government evaluation 
criteria. The problem lay, though, not with what customers 
received, but with what they did not receive—something much 
harder to measure. 

Tables 9.1 and 9.2 relate demand, as expressed by categories 
of technology about which customers had asked to be sent 
summaries, to OTIS supply, as measured by the categories of 
the documents they received. Table 9.1 looks at government 
customers; Table 9.2 at non-government customers. Quite clearly, 
the two | groups had no interests in common. The idea that 
information for government departments could be supplied 
at marginal cost to UK firms ignored the problem of match¬ 
ing supply of information to demand. But this fundamental 
information problem had hardly been tackled even for govern¬ 
ment customers in as much as science counsellors received 
no feedback from OTIS or anyone else about what use was 
being made of the information they supplied. Science counsel¬ 
lors weri* left to guess what information civil servants back 
home might want, and seem to have concluded that only informa¬ 
tion on s :ience and technology policy was certain to be of inter¬ 
est. The only way that civil servants could influence this supply 
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Table 9.1 Government Customers of OTIS 



% of customers 

% of total 


expressing interest* 

incoming reports 

Science and technology 
policy 

35 

34 

Air pollution and 
control 

30 

4 

Computers 

28 

4 

Production planning 
and control 

27 

1 

Semiconductors 

26 

6 

Water pollution and 
control 

26 

3 

Computer software 

25 

5 

Artificial intelligence 

25 

2 

Public administration 

25 

0 

Solid wastes pollution 
and control 

24 

3 


* Customers could select as many categories of technology as they wished. 


Table 9.2 Non-Government Customers of OTIS 



% of customers 
expressing interest* 

% of total 
incoming reports 

Ceramics 

26 

3 

Composites 

22 

2 

Optoelectronics 

22 

2 

Adhesives and sealants 

21 

0 

Production planning 
and control 

21 

1 

Biotechnology 

20 

9 

Materials processing 

19 

2 

Plastics 

18 

1 

Finishes 

17 

0 

Robotics 

17 

2 

* Customers could select as many categories of technology 

as they wished. 


was through personal approaches direct to individual science 
counsellors. 

Although the science counsellors supplied almost all the 
information available through OTIS and were consequently 
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central to it, OTIS was less essential to the science counsellors. 
They had >ther duties, all of which their primary master, the For¬ 
eign and Commonwealth Office, tended to rate more highly. 
OTIS wor was slipped in when there was nothing more import¬ 
ant to be done. So, for example, the science counsellor in Paris 
dispatchea 39 reports to London in August 1987. Paris closes 
down in J august. During the spring and the rest of that summer 
(peak seas on for UK visitors to the embassy in Paris), the science 
counsellor sent only 17 reports. The Science and Technology sec¬ 
tion there fnad also assumed CoCom responsibility for controlling 
the export and use of high technology. Consequently, the whole 
section h^d been rendered secure to prevent information leav¬ 
ing it, an jarrangement hardly conducive to the ready supply of 
information to OTIS. In fact, supply of material to OTIS varied 
markedly! from post to post, with the Washington counsellor 
dispatching 547 reports in 1987, the counsellor in Tokyo 257, 
those in E onn and Paris 68 and 96 respectively, and our man in 
Moscow just one. Such variation was largely a function of indi¬ 
vidual perceptions of the task and of its importance, but UK 
firms might have been forgiven if they had been left with the 
impression that their government considered S&T information 
from the jUnited States vastly more important than information 
from anywhere else, and that information from the Soviet Union 
was of nq consequence at all. 

There were also funding difficulties occasioned by a confusion 
of constraints on the budgets of different departments. Thus, 
though the DTI paid for briefing visits to bring science counsel¬ 
lors and British staff to the UK, staff who had been recruited 
locally, s aff who were least familiar with the information 
needs of UK firms, did not qualify. Those who already had 
some fair|iliarity with the information needs of UK firms could 
make thejmselves more familiar. Similarly, the DTI budget for 
the purchase of publications could not be spent overseas. Thus, 
the coun ellor in Tokyo bought Japanese material in London 
which w&s sent to Tokyo to provide him with information for 
OTIS in the UK. 

Shortly after my arrival here in August, I asked for a subscription to 
Nikkei to be placed by the Embassy, but found that there were simply 
no funds available. It would make sense if the Embassy received a copy 
here first, then sent it (as is usual with all publications received) straight 




203 


Transfer without Transaction 

on to DTI for further dissemination. However, in the current circum¬ 
stances, I should be grateful if you could arrange for a copy of each 
Nikkei High Tech Report to be sent by air mail from London to Tokyo 
as soon as it is received. [8] 

There was also a translation problem. PERA had no transla¬ 
tion facili ies in-house and those of the DTI were in demand for 
other purposes. Consequently, the onus was on the science coun¬ 
sellors and their small staffs to translate. Not surprisingly, this 
introduced yet another filter in that documents which needed 
little or n;> translation were much more likely to be made avail¬ 
able to ITC firms than those which required extensive trans¬ 
lation. A^id yet, of course, it was the material which required 
translation which was least accessible to UK firms. 


THE OUTWARD SCIENCE AND TECHNOLOGY 
EXPERT MISSION SCHEME (OSTEMS) 

OSTEMSj started in 1986, justified, as was VES, by the belief that 
personal ^experience is an excellent means of acquiring informa¬ 
tion. In this case, though, the experience was that gained by UK 
businessmen undertaking a fortnight's foreign tour of firms in 
their industries. By the end of 1987, some 42 such missions had 
taken place, each comprising about half a dozen businessmen. 
Organization of the missions was delegated to research asso¬ 
ciations iand professional institutions, which would select the 
technology to be investigated, the itinerary, and the mission 
members for approval by the DTI (Fig. 9.4). 

Most c f the missions went to Japan, and most of the remainder 
to the United States. Inviting individuals to join the mission was 
the responsibility of the sponsors, who found, as had VES, that 
those w'io worked for small firms could seldom be spared. 
So, the missions came to be dominated by employees of large 
firms, firms which often sent these managers overseas anyway. 
Moreov* r, these were senior managers—more than a third were 
directors of firms-—sufficiently important to insist that the scheme 
upgrade from the original economy-class travel to business 
class. A! so changed during the course of the scheme was the 
composition of the parties in that an academic came to be added 
to each mission. The purpose was to increase the coherence of 
the party, but the main advantage of the academic seems to 
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have been in assisting the dissemination of information after the 
party's return. 

Dissemination turned out to be by far the weakest part of the 
OSTEMS scheme. Mission members were obliged to contribute 
to a collective report for presentation at a public seminar and dis¬ 
tribution afterwards. Part of the justification for their business- 
class travel was that this would make writing easier on the return 
journey. Organization of the seminars was the responsibility of 
the sponsors, as was dissemination of the reports. In general, 
there was little enthusiasm for dissemination; as the costs of 
both mission members and sponsors had been only partly cov¬ 
ered by the DTI, both felt they had some property rights in the 
information gathered. Moreover, DTI policy was that seminars 
and reports should be priced to cover costs, a policy which made 
no allowance for the unusual price elasticity in the demand for 
information. One research association, which had managed to 
sell only a handful of reports at £10 each, gave the rights to a 
consultancy in Scotland. The consultancy charged £500 for the 
report and sold many hundreds of copies. Consultants, because 
of their contacts, were often chosen by sponsors to organize the 
missions and to accompany them. Their participation was nearly 
always rejected by the DTI on the grounds that they would try 
to make money out of information that was supposed to be 
freely available to UK industry. The DTI was even more insist¬ 
ent that the reports were not to be sent overseas or made avail¬ 
able to foreigners or employees of foreign companies. Enforcement 
of this information mercantilism was quite impractical, but it did 
prevent the information that had been gathered overseas from 
being sent back to the very firms which had provided it. As a 
courtesy, providing these firms with the report to which they 
had contributed was elementary, but as a means of propagating 
the information networks which might have led to the flow of 
more information from these overseas sources, it was absolutely 
essential. 


INFORMATION AND POLICY 

This raft of schemes never did make a single information pro¬ 
gramme. The schemes were modestly funded and always inad¬ 
equate to the ambitious task of bringing overseas science and 
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technology information to UK firms. They are of interest here 
in that such schemes are an acknowledgement that information 
programmes are a legitimate responsibility of government, and 
in that these particular examples demonstrate their inevitable 
inadequacy in the absence of an information perspective. 

Without this information perspective, it is hard for govern¬ 
ments to be quite sure what it is that information schemes are 
trying to c o, and are achieving. Information mercantilism per¬ 
vaded all the schemes: the objective was to take information 
from foreigners in order to make UK industry as a whole more 
competitive. This attitude was replicated in participants: having 
paid some| of the costs of acquiring the information, they were 
reluctant to let other UK firms acquire it. Small firms, those least 
able to procure overseas information by themselves and least 
able to participate in the schemes, were particularly disadvant¬ 
aged by this dissemination failure. In general, the schemes 
illustrate how those who already exploit their own sources and 
channels to acquire information are able to exploit others to 
gain yet more. 

Informa ion schemes are hard to monitor and evaluate in any 
meaningful way. What can be counted most readily is not neces¬ 
sarily what is of most value. The large number of bits of informa¬ 
tion handled by the schemes allowed ministers and officials to 
trumpet their impact on innovation, which discouraged any 
investigation of what use was made of the information, and of 
the degree to which the schemes would assist firms to acquire 
information for themselves. The schemes made very little use 
of information technology and it is interesting to consider what 
difference: this might have made. Certainly the indicators of 
performance would have been even more impressive, and prob¬ 
ably the information problems inherent in the schemes would 
have been better masked, but the problems themselves would 
still have existed. IT would not have been a solution. 

It is difficult not to feel that these schemes would have been 
more effective and efficient had they been dealing with anything 
other than information. Because perceptions of information are 
so nebulous, there was always a tendency, evident in govern¬ 
ment and participants alike, to adapt the schemes so that they 
achieved a more recognizable objective. The schemes arose from 
a variety pf initiatives, and each seemed like a good idea at the 
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time. Only when they were assessed collectively in terms of the 
information they were supposed to be providing UK industry 
did their inadequacies become apparent. But even had each of 
these schemes been functioning precisely as intended, there 
would still have been questions to which responsible policy¬ 
makers should have required answers. What, for example, is the 
impact of such schemes on firms' own information activities? 
What market distortions arise from the government's involve¬ 
ment in information provision? What are the consequences of 
the private sector selling government information? [9] Answers 
to such questions were never required because the questions 
were never asked. In the absence of an information perspective, 
they tend not to be asked, and schemes which pretend to bestow 
all manner of information benefits tend to proliferate. 
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Hidden Information Flow: 
Innovation in Eighteenth-Century 
Agriculture 

SYSTEMATIC CHANGE 

Agriculture, never mind eighteenth-century agriculture, may 
seem an unpromising focus for the information perspective. The 
contribution of agriculture to the economy may be critical, but 
it is generally small in the developed world, and so is agricul¬ 
tural employment. Yet, it is not so very long since the agricul¬ 
tural sector—much like the 'information sector' now—accounted 
for much more growth and employment than all other sectors. 
Moreover, the future being unknown and the present but a fleet¬ 
ing moment, it is through study and understanding of the past 
that we learn about ourselves. If an information perspective has 
no part to play in this, it has no part to play at all. 

Here the information perspective is focused on the improve¬ 
ments in agriculture which took place in Britain in the late 
eighteenth century and on into the early nineteenth century, 
and which were collectively of such magnitude that their adop¬ 
tion is considered an 'agricultural revolution'. For the same 
reasons that schooldays have often left the impression that the 
industrial revolution was all caused by the spinning jenny, 
there are many who understand the agricultural revolution in 
terms of Jethro Tull's plough, or Coke of Norfolk's four-course 
rotation. Greater knowledge of the subject may enhance ability 
to expound, but it does not necessarily alter initial perspective. 
If the turnip is admitted to have been of crucial importance in 
eighteenth-century agriculture, and the context is its part in a 
Norfolk rotation, it is almost inevitable that Coke too acquires 
a prominence. 
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Contemporary observers tried valiantly to make sense of the 
agricultural change that was taking place around them. With the 
benefit of hindsight and without the distortion of proximity, pol¬ 
itical economists and then agricultural historians have used these 
observations to aid their own understanding of what was going 
on. Unwittingly but perhaps inevitably, they have depended most 
on those contemporary observations compatible with a percep¬ 
tion of change that is systematic. An orderly process is always 
easier to describe and understand than one that is erratic and 
scarcely a process at all. Indeed, for many, it is only when events, 
past or present, can be understood as process that they are truly 
worthy oj : study. 

There is surprisingly—suspiciously—little discrepancy between 
the view :)f British agricultural innovation prevailing in the late 
eighteenth century and many of the views that have prevailed 
since. There may have been political tumult elsewhere, but large 
parts of British agriculture knew nothing but growth and pros¬ 
perity. Gpd was in His heaven, and all beneath Him strove for 
earthly approximation. By the middle of the next century, it was 
to becom ? clear that God was actually British—probably English 
—ar.d tha t everyone had an allotted place in His scheme. A cen¬ 
tury later it had con$eJ:o be functions rather than people which 
had their places. There were ways of doing things, and if things 
were to dhange, there were ways by which this would happen. 
With no real revolutions in Britain, the British have some trouble 
seeing change as anything other than a peaceful process devoid 
of blood, and chaos, an organizational process in which the 
individual contributes by playing the part he is assigned. Even 
eccentricity is institutionalized as a national characteristic. Con¬ 
sequently, there is a striking similarity in views of innovation 
among, say, public servants, professional scientists, and indus¬ 
trial leadjers, views which, in principle at least, would not have 
shocked jan Anglican clergyman of the mid-nineteenth century, 
nor an gricultural writer of the late eighteenth. There is an 
alternative perspective. 

THE IMPROVING LANDLORD 

It has lo g been common wisdom that the information required 
for technological change in late eighteenth-century agriculture 
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emanated from a few progressive landlords, who advised— 
instructed, more like—their tenants what to do. [1] Thus, Coke 
of Norfolk has been portrayed (albeit by another large landlord) 
as a revolutionary, leading the way to a new agricultural order 
by example and persuasion, [2] a portrayal at some variance with 
Coke's own, more modest, assessment of his role. [3] Despite 
Coke's own assertion that no tenant copied his growing of 
wheat for 9 years, or his use of the drill for 16 years, and that 
his improvements did not spread at the rate of even a mile a 
year, it has still been concluded that 'by the timely impetus 
which he gave to agriculture, he raised the whole standard of 
cultivation throughout the kingdom, so that, before Bonaparte 
became all powerful, England became self-supporting'. [4] 

The simplicity of the heroic is always seductive in the study 
of change, and nowhere more than in agriculture, where so much 
activity is otherwise anonymous. [5] Moreover, estate records 
have left a profusion of evidence about the activities of land¬ 
lords; there are few surviving farm records. [6] Consequently, 
much is known about landlords and how they saw agricultural 
innovation; much less about the rest of the agricultural com¬ 
munity. Certainly the landlord was generally better educated 
than his tenants and had both a social responsibility and an eco¬ 
nomic incentive to enlighten them. And certainly landlords exerted 
a powerful influence on the course of agricultural improve¬ 
ment through their control of the agricultural infrastructure—the 
terms and conditions of leases, for example. [7] The opinion of 
the day was firmly that an infrastructure of long leases, large 
farms, substantial tenants, and convertible-alternate husbandry 
was conducive to agricultural innovation, and these matters were 
largely in the hands of landlords. And yet, landlords probably 
played a lesser role in agricultural innovation than they claimed, 
and than has since been claimed on their behalf. An informa¬ 
tion perspective helps to put them in their proper place. 

Of course landlords knew things about farming their tenants 
did not, and no doubt landlords were often keen to make this 
information available to tenants, but this does not mean that the 
landlord's information was necessarily used. [8] As a source of 
new ideas, the landlord was deficient in that his information was 
often limited to what he could pick up from his own contacts, 
generally other landlords, the least trained of all the agricultural 
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classes. (9] Yet, these contacts, together with the resources to 
explore tie information they provided, were seen as advantages 
which the landlord possessed over the farmer, said to be 

the least likely of all men to pursue ... experiments to an impartial and 
accurate (Jonclusion. His practice is founded upon the custom of his 
vicinity and his own observation and experience, but he is . . . too often 
prejudice| against any innovation. [10] 

The landlord's means of transferring information were inhib¬ 
ited by k major transaction problem: tenants were not always 
convinced by what their landlords told them. Information from 
those wh ose profits produced their innovations did not impress 
those wf ose innovations had to produce their profits. 

The exantple of one who is a good farmer, must have a much more 
beneficial effect in his neighbourhood, than that of a great landholder, 
however Successful his practice may be. ... To such a man occasional 
failures a: e of little importance, though they might be serious to ordin¬ 
ary farmers, who, on this account, are seldom very forward in ventur¬ 
ing out o their usual routine. [11] 

Progressive experiments on the home farm were all very well, 
but the Home farm was not usually expected to make money. A 
home fajm in profit was so exceptional that it was well worth 
writing k book on the subject. [12] Those who did write such 
books Were sometimes slow to appreciate why many farmers 
were sometimes reluctant to share their enthusiasm for agricul¬ 
tural improvement. 

I never converse with farmers without a fever; I would as soon argue 
with a m thodist, and deem a horse in a mill a superior character. [13] 


THE INNOVATING FARMER 

Evideno from working farmers is scant, but what survives is 
revealin . It suggests a burning interest in innovation among at 
least soijne of them, but always innovation that was likely to 
increase profits. A burning resentment was felt towards those 
whose interest in innovation was driven only by curiosity and 
noble ideals. Consider the following diatribe from George 
Boswell, a Dorset farmer with some expertise in the local practice 




212 Information and Practice 

of watering meadows, to George Culley, a farmer in the north 
of England. 

I've just had a letter from Sir John Sinclair acquainting me with the 
establishment of a Board of Agriculture, and with Desiring me to 
Attend it in London as they wished to try an experiment of watering 
Hyde Park & Saint James Park. I have not yet answered it—He is quite 
ignorant of my situation in Life—it will not suit my inclinations nor 
pocket to go two hundred miles as [sic] my expense to gratify the idle 
curiosity of every person that chuse to ask it—I have had one or two 
of these excursions already —pro bono publico, won't always do. I very 
much doubt of the utility of these things in the hands of Lords and 
Dukes. Plain Country Farmers are not at home when they are with such 
sort of Folks. My hand, heart & Table such as it is are allways at the 
command of my Friends and nothing give me greater pleasure than 
to exchange mutual knowledge; but to dance attendance upon great 
Folk, & to answer such Questions as they may deign to ask you & then 
with an ungracious Nod be told you are done with—will not suit the 
stomach of your sincere Friend. [14] 

The attitude of farmers towards progressive landlords is inter¬ 
esting for the alternative perspective it provides, and important 
because it was the farmer, not the landlord, who had to imple¬ 
ment innovation. While the landlord could afford to be an idea¬ 
list, the working farmer, as Boswell makes quite plain, could not. 
George Culley, Boswell's correspondent, was not a 'good' farmer 
in the textbook sense: he was fined for breaching the agricultural 
conditions of his lease, he broke rotation to take consecutive 
grain crops when prices were sufficiently tempting, he resorted 
to the primitive practice of paring and burning as a preparation 
for turnips, he would forestall in his grain dealings, and he was 
guilty of selling mediocre cattle and rotten sheep for a quick 
profit. [15] Such a farmer could relate to other farmers. 


FORMAL INFORMATION ACQUISITION 

If landlords were limited in the contribution they could make 
to agricultural innovation, there were other sources of informa¬ 
tion for the farmer, and other means by which information might 
be transferred. An information perspective suggests that these 
were not very effective either, though they were often accorded 
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an influence sufficient to cross the social and economic divide 
between landlords and at least leading farmers. 

Much valuable information has been diffused by the establishment of 
private mbdel farms, agricultural societies, books, farmers' clubs, imple¬ 
ment depots, museums, etc. The chief benefit, however, arising from 
these instjtutions, has been conferred upon the landowners, and on the 
best educated and best informed farmers. The great body of farmers, 
who rarely read a book, or travel beyond their market-town, have 
received comparatively little benefit from them. [16] 

There jwas a thriving agricultural press from the late eigh¬ 
teenth century, which published not only accounts of new 
methods: on the home farm, but also the county surveys organ¬ 
ized by the Board of Agriculture, agricultural monographs on 
all mann(er of innovations, farming journals, the proceedings of 
local agricultural society meetings, and agricultural contributions 
to newspapers. Much of this encountered a cynical response from 
working 1 farmers, not least because these sources of informa¬ 
tion wer4 heavily influenced by landlord opinion. Culley, whose 
own book. Observations on Livestock, had been attacked for not 
dealing with the sort of scientific experimentation 'which in this 
enlighteited age of natural philosophy is universally expected', [17] 
paid lip-service to the utility of experimental farms, but when 
efforts were made to organize one locally, would have nothing 
to do w^th it. He had little involvement in agricultural shows 
and, though he was punctilious in identifying the sources of his 
agricultqral information, only once does he mention using an 
idea fronk a printed source. He had been inspired by the Farmer's 
Magazine to try a crop of yellow turnip in 1807: it failed mis¬ 
erably ar d was not attempted again. [18] In public, he praised 
Arthur Young, sometime Secretary to the Board of Agriculture 
and a prolific scribbler on matters agricultural, and once even 
requested some of his chicory seed: his private correspondence 
indicatesj that he regarded Young the farmer as an incompetent, 
though an expert on chicory. [19] Just occasionally, such views 
were openly expressed. One farmer wrote to his local news¬ 
paper to complain of 

such men as Lord Brougham, who, at the different meetings, makes a 
boast of his ignorance, and who, in his dotage, pours out such ravings 
as would not be allowed for a moment from any poor farmer. [20] 
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The editor was quick to dissociate himself from the observation, 
asserting that the farmer must have written 'in the sourest and 
most cynical of moods'. [21] In private correspondence, the editor 
of the Farmer's Magazine was more forthright. 

I am under the Necessity sometimes of inserting Communications that 
are not altogether to my Mind, merely because that better cannot be 
got and also from a desire to keep well with people, who though imper¬ 
fectly qualified to write are yet good friends to the Magazine. [22] 

Newspapers certainly reached many farmers: an interesting 
piece of market research from 1841 indicated that farmers 
accounted for a quarter of one paper's circulation and that 
each copy bought by a farmer was read by an average of six 
people. [23] Farmers might have read the paper for information 
on agricultural innovation, though not for information they were 
likely to take seriously. Newspapers provided information on 
agricultural innovation more to stimulate the imagination than 
to assist critical appraisal and emulation. For example, caterpil¬ 
lars could be eradicated from turnip fields if ducks were sent in 
to devour them, [24] mice from haystacks with the aid of a few 
sprigs of mint, [25] and great things were expected of a plough 
designed to work by wind power. [26] Once a £200 subscription 
had been filled (a common enough way to secure the disclosure 
of agricultural inventions), it was revealed that the problem 
of turnip fly could be overcome by planting radishes with the 
turnips, the fly apparently preferring the taste of radish to that 
of turnip. [27] Another subscription, this time of 2,000 guineas, 
was raised by one Henry Vagg, who promised an even better 
remedy for the same problem. The subscription filled, Mr Vagg 
announced that the real enemy was not the fly at all, but slugs, 
and these could best be destroyed at night by flattening them 
with a roller. [28] Newspapers also carried advertisements for 
new sorts of implements and for the services of agricultural 
machinery builders. These farmers could, and did, take seriously, 
though they provided scant information and nothing to guide 
the implementation of innovation. As a source of this sort of 
information, the sort most valued by innovating farmers, news¬ 
papers failed dismally. Much of the advice appearing in the 
agricultural periodicals was no more profound; for example, the 
best way to avoid breeding black sheep was to ensure that ewes 
looked upon nothing black while mating. [29] It mattered little: 
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Is of Agriculture, edited by Arthur Young, was one of 
prominent of farming publications and its circulation 
only four copies per county in 1788. [30] 
was made at the time, and a good deal has been made 
the role of agricultural societies in providing farmers 
rmation about innovations. These societies held regu- 

cussed. pften they published proceedings and some boasted 
libraries land even museums. They certainly proliferated; some 
30 were ounded in north-east England before 1850, [31] though 
none of these ever received coverage in the local press to rival 
that given to the Society for the Improvement of the English 
Marigold. Not that these agricultural societies were socially dis¬ 
reputably: of the 101 members of the Tweedside Agricultural 
Society in 1812, just 22 were mere farmers, [32] and member¬ 
ship of tie Durham Agricultural Society in 1803 was restricted 
to an exclusive 21, with no visitors allowed. [33] 

The agricultural societies also held shows, which might have 
encouragbd innovation through competition and emulation. How¬ 
ever, only one society in the North-East sponsored a competi¬ 
tion in agricultural implements—an area of major interest to 
farmers adopters, but of far less interest to landlords, who 
tended n it to tinker with machinery. Wherever there was com¬ 
petition, there were prizes, but it does seem that the same few 
contestants won most of these. In the sheep category of the 
Tyneside! Agricultural Society shows, 47 prizes went to 21 win¬ 
ners between 1805 and 1821. One winner took a quarter of all 
these prizes, the top four took over half, and a quarter of all the 
winners vent by the name of Bates. [34] Far from encouraging 
new blood, the agricultural societies confirmed innovation as 
the legitinate preserve of old blood. More local and plebeian, 
and less formal, were the farmers' clubs, which began to dis¬ 
place the societies from the 1830s. [35] They may have played 
a more important role in innovation: their meetings debated 
strictly pi actical subjects and their membership was one of social 
and occu pational equals. At least they abandoned prizes for the 
servant who had been with his master longest, and the servant 
who had raised most children without resorting to the parish. 

Experii nental farms were mooted in the late eighteenth cen¬ 
tury as a means of reducing theory to practice. Few got off the 
ground: run by farmers they were socially unacceptable, and run 
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by landlords they were of little agricultural value. [36] Coke held 
his famous annual sheep-shearing in Norfolk from 1790 until 
1820, a sort of week-long garden party with sheep, and Arthur 
Young showed off his techniques on his farm at Bradfield in 
Suffolk jto the amusement of visiting farmers. 

At Mr Ypung's I did not see much worth attention, indeed there my 
disappointment was great—in reading his Annals he immediately dis¬ 
covers the smallest fault in any other person's management, from that 
I imagin d to find an example of the old Arcadian Agriculture—-instead 
of that I jnet with a hodgepodge of everything without arrangement or 
system—[Chicory the chief production. [37] 


The ihodel farm did not come into its own until much later, 
basically not until the Victorian era of high farming between 
about T840 and 1870. High input in order to get high output 
was thq nub of high farming, and the model farm—not unlike 
the technology park in high technology—demonstrated just how 
much iftput the really determined could put into farming. The 
Prince Consort was probably the most notorious model farmer, 
his cows in the Royal Dairy at Frogmore enjoying particular 
luxury (Fig. 10.1). The exterior was Renaissance; inside, the floor 
was designed to resemble a Turkish carpet, the walls were white 


and green with mauve stars, there were bas-reliefs on agricul¬ 
tural thpmes and medallions supported by sea-horses and dol¬ 
phins. there were fountains, one with a nymph pouring water 


from a Jar, and another 'a fountain of majolica ware, designed 


by the late Mr Thomas, rising from a shell supported by a heron 


and bn rushes'. [38] And there were cows. 


But r vailing in renown even Albert's agricultural follies was 
the model farm of John Joseph Mechi at Tiptree in Essex. Mechi 
was an enthusiast, an entrepreneur who had made his fortune by 
inventing and selling Mechi's Magic Razor Strops. When the fash¬ 
ions of the Crimean War decimated demand for shaving equip¬ 
ment, Mechi turned his attention to gas lamps. He patented 
a device for removing the noxious fumes and made a second 


fortune But it was his first fortune that allowed Mechi to 


indulge his agricultural fancy at Tiptree from 1840. He spent all 
his money on the place and toured the country addressing meet¬ 
ings to explain how this feat had been achieved. 
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I do not hold up my farm as an example for the ordinary class of land¬ 
lords and farmers, for it is quite clear that their general capital is totally 
inadequate to similar proceedings. [39] 

Indeed, so was even his own. Mechi died in penury in 1880. 

I believe I was the first who attempted to send out all the manure in 
this way [by pipe to the fields]. Last year I had 20 dead horses and 
some dead cows, besides the puddings [dung] in my tank; I had 30 feet 
of solid stuff.. .. Luckily it dropped into my head to apply the air- 
pump ... All those dead horses, except the large bones, have gone 
through a hole the size of my finger. [40] 


FARMERS AND INFORMATION 

It may be that farmers did receive the information they required 
to innovate from a combination of landlord, experimental farm, 
agricultural society and show, and the agricultural press, but an 
information perspective suggests that this is unlikely. Farmers 
were not passive recipients of innovation any more than are 
modern firms. They wished to try for themselves whatever was 
likely to use resources more efficiently than existing methods, 
which in practice meant whatever was likely to make more 
money. And then, just as the modern firm does, they adapted 
what they had adopted to suit their individual circumstances. 
There might appear to be two steps here: the first equivalent 
to the technology transfer central to studies of the diffusion of 
innovation, [41] and the second the addition of the farmer's 
own information to the information package he has received from 
elsewhere. In fact, there is but one step and that an information 
transaction. 

The farmer was more likely to receive information about 
innovation if he was able to give information about innovation 
in return. Where information exchange took place, the farmer 
had some assurance that he would be able to use, and to adapt, 
the information package he received. The nature of information 
ensures that this transaction is always easiest among equals, 
which would suggest that a peer group emerged at the van¬ 
guard of agricultural innovation, a group exchanging informa¬ 
tion by means of informal, personal networks. This is precisely 
what did happen. Leading farmers made pilgrimages to the 
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farms of other leading farmers, they toured extensively to keep 
contact with their peers and to view their practices at first hand, 
they cor esponded avidly with their equals on agricultural mat¬ 
ters, ancj they even turned their farms into training camps for 
the sons of leading farmers from other districts. 

While the late eighteenth-century mail was fast, [42] at least 
over short distances, it was expensive and its regular use by 
farmers :onfined to the more prosperous. Use it they did though: 
when in 1800 Gulley abetted in hiding a Lincolnshire farmer 
from his creditors, he felt it necessary to send the poor man even 
further north, into Scotland, because his neighbours were in such 
regular correspondence with Lincolnshire farmers that there was 
no hope of keeping his presence a secret from them. [43] The 
correspdndence that survives takes agricultural improvement 
seriously; pleasantries are cut to a minimum and there is little 
discussion of social or religious matters, and definitely no pol¬ 
itics. In 1794, Culley was approached by a would-be correspond¬ 
ent from whom he had not heard in thirty years with the 
suggestion that correspondence be resumed. 

[A]s maity agreeable changes in that most valuable Science have hap¬ 
pened during so long a Period of time, if it be agreeable to you, I have 
no Objection to have a little Conversation with you by Letter relative 
to such improvements as are already made in Agriculture. [44] 

Culley, ! whose habit was to pencil draft replies on letters 
received/ expressed a very brief and very clear intention not to 
oblige. 

The information about innovations contained in letters could 
never be full and specific enough to satisfy the requirements of 
a potential adopter. There was no real alternative to travel for 
acquiring information about practices elsewhere. As it happens, 
this ma have been no disadvantage: personal experience allows 
the acq lisition of tacit information, particularly necessary for the 
application of agricultural innovation; it makes easier the informa¬ 
tion transaction necessary to obtain such information; and it 
establis les and reaffirms the personal relationships upon which 
these transactions are based. Robert Peel was undoubtedly cor¬ 
rect in ' iis observation that the greatest obstacle to the diffusion 
of agricultural innovation was the general unwillingness on the 
part of ordinary farmers to travel beyond the bounds of their 
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own parish 7 . [45] Most farmers did 'not get far from home, and 
they have little opportunity of improving; consequently they go on 
with the same kind of implements and the same patterns as used 
by their forefathers'. [46] But some farmers—leading farmers— 
certainly did travel. Take George Hughes, who farmed some 
2,000 acres in Northumberland and about whom little would 
now be known had not his diary survived. [47] This lists his 
travels between July 1789 and October 1800. Hughes made 
many a journey to market in those eleven years, mainly to his 
local market town, but occasionally to others within a radius of 
about fifty miles. But he also made a single trip of several weeks 
to Scotland, a tour of farms whose practices he wished to 
inspect. As the nobility saw Europe on the Grand Tour, so the 
wealthier farmers of Britain toured in their own country. [48] 
Oblivious to cathedrals, stately homes, and scenic wonders, they 
journeyed from farm to farm, scrutinizing everything agricul¬ 
tural. This was business, unquestionably tax-deductible. Typically 
they travelled in groups of three or four, having made contact 
with a few farmers on the proposed route before setting out. 
Further recommendations came along the way in true network 
fashion as farmers encountered practices of particular interest. 

George Culley, probably the best known of Northumberland 
farmers of the period, and an inveterate traveller, listed those 
areas of Britain he had not toured as 'Shropshire, Sussex, Devon¬ 
shire, Cornwall, and a great part of Wales'. [49] His papers refer 
frequently to the neighbours being away from home on tour. 
One of their regular destinations seems to have been the Dorset 
farm of George Boswell, whence he wrote to Culley in 1793. 

Pray Sir, What kind of Folks are left behind in the North? Are we to 
judge by the samples you've sent us? Upon my word and credit we 
make a very ridiculous appearance, accepting [sic] one or two of my 
acquaintance,... they all stand and look like stuck piggs, with their 
mouths open. I have only to request, you will continue me on your list 
of acquaintances and let me often hear from You, and let me see as 
many of your Country men as you can spare to travel this way. What 
I have seen charm me, Tho' they are not Bakewell's [sic] and crusty. 
They are Ready enough and friendly, which I much more value. [50] 

Another means of affording farmers practical experience of un¬ 
familiar techniques was the system of agricultural apprenticeship. 
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Farmers' sons would often be sent from home to spend a year 
or so with a renowned farmer in a more progressive area, [51] 
during which time the young man would be expected to work 
on his host's farm. [52] Culley frequently housed half a dozen 
students at a time and it is clear that his neighbours were 
engaged in the same business. [53] With fees of between £60 
and £1(0 a year for board and instruction (at a time when an 
agricultural labourer's annual wage might be £30), this was a 
major information business. 

Wher so much of an innovation can be encapsulated only in 
the experience of individuals, successful adoption often becomes 
dependent on the transfer of people. This is why the transfer of 
individuals is so often required to transfer the know-how that 
accomphnies a patent licence, and why there is such high mobil¬ 
ity of key personnel in high technology. It also explains the 
eighteenth-century demand for those familiar with the practices 
of advanced agricultural districts. Estates in more backward areas 
frequently advertised for tenants from progressive regions in the 
hope that their skills would rub off on the local tenantry. It was 
Scotland and the North which supplied the rest of the country 
with enlightened foremen, bailiffs, and tenants. [54] Even the 'half 
crazy. Half cunning, Scotchman, Gourlay', who crossed swords 
with Wjlliam Cobbett in Winchester, had, according to Cobbett, 
come 'to teach the moon-rakers "hoo to farm, mon"'. [55] 


LABOURERS AND INNOVATION 

This insistence on personal experience of innovation is interest¬ 
ing. In information terms, it is confirmation that much informa¬ 
tion is bjest transferred in people, and that the user of innovation 
contributes his own information to the information he receives. 
But the real users of innovation were perhaps no more the pros¬ 
perous farmers than they were the dilettante landlords. The real 
users of innovation were probably the agricultural labourers. 
What evidence is there that these individuals had a role of any 
importa ace to play? Quite a bit, as it happens, though they were 
often see n at the time—as workers have often been seen since— 
as immovable opponents of change. 

I am sure that anyone who has had anything to do with the introduc¬ 
tion of a new implement will bear me out, that we have the greatest 
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difficulty in getting our men to use even common judgement in its use. 
They hate—with a dreadful hatred—any innovation . . . [56] 

When Sir John Delavai was seized with a desire in 1783 to 
improve his northern estates, he sent from London a succession 
of implements for evaluation. They encountered what was inter¬ 
preted as the intransigence of the farm labourers, but what was 
actually resistance to the means by which innovation was being 
imposed rather than to innovation itself. 

The two ploughs was received some time ago and has been tried. 
Matthew [the ploughman] says they will nether of them answer well 
for this strong Land—they can't get the smaller one to answer at all, 
he imagines the Beam has been made of Green wood, or otherwise has 
been twisted since it was made and stands quite from the Land. The 
larger one goes much better and I do not hear of any fault only its not 
effectually turning the furrows. [57] 

A double plough arrived next, which did 'not meet with 
Matthew's approbation', [58] followed by a drill rake which 
Lady Delavai had ordered to be built from instructions in 
Harte's Essays on Husbandry. That was sabotaged by strapping 
the machine to an untrained horse which was followed by a 
procession of a dozen women and children to obliterate the 
drills. [59] A scythe dispatched later that year was evaluated on 
the stoniest of fields, specially selected by a labourer skilled in 
the use of the sickle: the scythe was found to be wanting. [60] 

There is a considerable literature on the plight of the oppressed 
agricultural labourer, which was certainly real enough in the 
South, where wages were inadequate, employment uncertain, 
and literacy uncommon. [61] Here there was little incentive for 
labourers to learn new ways which would undermine existing 
expertise. William Lester put it nicely in 1811 when he noted 
that new skills 'will set them back in life, even on a par with 
the youth that is just entering on business, without his incite¬ 
ments to persevere'. [62] This logical reluctance was often per¬ 
ceived as sheer indolence; in 1808, Andrew Grey referred to 

the unwillingness (by no means unnatural) of the labouring servants, 
to take the trouble, by a fair trial, of acquiring the same facility in man¬ 
aging the improved instruments, as that which they had attained in 
managing those to which they had been so long accustomed. [63] 
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With ut education, the labourer's expertise could be based 
only on years of his own accumulated experience. According to 
Jesse Collins, this could be of considerable value: even the south¬ 
ern labourer 

had a shrewd common sense, while his knowledge and powers of 
observation with regard to crops, weather, seasons, and all other things 
that came within the narrow range of his hard and dismal life, were 
marked and hereditary. [64] 

But without education, the labourer had no means of placing 
this experience in context, and of passing it on to others. In short, 
the South wasted a major agricultural resource. As one observer 
reported in 1882 

from m intercourse with the labourers in country villages for the last 
forty ye&rs I can say it confidently, that many keen intellects have been 
wasted rom want of cultivation; many more than those who class all 
mstics is bumpkins, chawbacons, louts, have any idea of. [65] 

If the southern labourer did chance to become educated above 
his station, he was not slow to leave it for an urban existence. 

[66] j 

The .image of the farm labourer as a miserable, ignorant 
wretch, implacably opposed to anything new, fitted well with 
a notipn of innovation controlled by social systems. It was, 
howevbr, at odds with the opinions of those on the ground. 
Farmers' sons spending their educational year on progressive 
farms jvere advised to leave their horses behind and to mix y/ith 
the labourers as much as possible as this was the only way to 
learn. This, though, was in the North, where there was not only 
no shortage of innovations to observe, but also labourers aplenty 
able to; pass on the expertise they had acquired in applying them. 
In the north of England and throughout Scotland, literacy among 
farm labourers was just about universal. 

It is sajid there are very few servants or labourers in the agricultural 
districtp of Scotland, who are not able, from their education, to take a 
bailiffs place! To the superior education of the Scotch may, in part, be 
attributed their successful agriculture; for it cannot be expected that the 
land wjill be properly cultivated by an ignorant peasantry. [67] 

Education provided the means by which the labourer could 
transfer information, but more fundamentally, it provided the 
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labourer with an appreciation that he participated in innovation 
not to enhance the glory of British agriculture, but to enhance 
his own welfare. Aware that the information he carried had 
some real value to himself and to others, the labourer was able 
to become an active participant not simply in information trans¬ 
fer, but in information transactions. 

Where there is evidence of labourers mastering a technology 
in one area and then being used to transfer the technology to 
other areas, it may be assumed that these labourers possessed 
information that was not conveniently embodied in machinery 
or as readily available from landlords, diagrams, newspapers, 
societies, experimental farms, or the voluminous agricultural 
literature. In coming to terms with innovation, labourers made 
adaptations to suit their own requirements; they made user modi¬ 
fications which determined the ultimate success of the innova¬ 
tion. It was George Boswell, the farmer, who provided the new 
type of drill for his Dorset farm in 1789, but his labourers 
determined how thickly the seed was to be sown. [68] William 
Dawson, newly returned to Scotland from an agricultural ap¬ 
prenticeship in England, supposedly introduced drill husbandry 
to the Borders, but it was from his labourer, James MacDougal, 
that the region learned the associated skill of ploughing with 
two horses abreast. [69] 

When labourers took technological change with them from 
one region to another, they carried not just the information they 
themselves had received, but also that which they had added to 
make the innovation successful. Thus, Berwickshire reapers in 
1790 refused to exchange their sickles for the scythe-hooks pro¬ 
vided by farmers, but rapidly accepted the new implement when 
imported labourers demonstrated just how it could be used to 
obtain superior performance. [70] Changes in hand-tool tech¬ 
nology tend to have been neglected by students of innovation 
in favour of changes associated with agricultural engineering 
(much as radical innovation has overshadowed the contribution 
of incremental innovation), yet the former probably made a 
much greater contribution to growth in productivity. [71] The 
successful adoption of new implements was especially depend¬ 
ent on the knowledge of labourers. There was really little point in 
introducing a new implement without also acquiring a labourer 
familiar with how the implement worked. 
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Boulton and Watt, selling their steam engines overseas, were 
constantly faced with demands from customers to send an engin¬ 
eer to wojrk the machine, and to remain with the machine to 
ensure that it kept working. [72] Such individuals, suddenly 
thrust into an environment where they were the only source of 
essential information, had some trouble adapting to the dis¬ 
solute lifeptyle the value of their information permitted. [73] 
They toolq to drink or women, or both. Less dramatically, the 
Duke of N orthumberland's interest in more wire fencing in 1852 
required t ie return from Scotland of one Charles Duff, the 'first 
rate labourer' who had assisted in the Duke's first fencing ven¬ 
ture. [74] When George Culley sought to introduce the water- 
meadow ^stem to Northumberland, he was advised by Robert 
Bake well, ’yet another improving farmer, to import a labourer 
from Geotge Boswell in Dorset. [75] Boswell was uneasy with 
this strategy. 

[B]y his self consequence, and acquired importance ... [he] might with¬ 
hold much useful instruction. The method I shall submit to you is; to 
fix upon a'healthy, robust Man, who has been used to labour ... it is 
absolutely Necessary for him to be a Labourer and to be both willing and 
able to go through the manual part of the work in all weather, as the 
Watermen do here. [76] 

This wds precisely what happened; Gulley's labourer spent 
three months in Dorset and returned to construct the first water- 
meadows in Northumberland. Culley himself was constantly 
pestered By correspondents from all over the country wishing 
to be sent skilled labourers for a year or so until their skills had 
been learr t by local workers. 

If it happehs that you know of a sturdy good Ploughman unmarried, 
and who has been accustomed to work oxen ... [77] 

if any steady young Man who has merely been accustomed to go with 
Draughts e tc is willing to come to this country . .. [78] 

Lord K wishes much to have a good Plowman from you—and one 
that will be steady and not led foolishly away by the men of the 
Country. [79] 

Northern newspapers regularly carried advertisements to 
entice labourers with specific skills to go south—a knowledge 
of drill management, or the ability to mow with an Aberdeen 
corn scythe, for example. [80] But frequently it was credential 
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enough simply for the labourer to come from an advanced agri¬ 
cultural region. 

Wanted immediately, as a steward and Hind, to take the management 
of a Farm in Berkshire, which will be entered on the 29th of this 
Month,—an experienced Husbandman, who is well acquainted with the 
modern improvements in Agriculture, particularly those practiced in 
Northumberland. [81] 

For such an individual, landlords and farmers were willing 
to pay handsomely and to go to some trouble. One labourer, 
imported in 1801 because he was 'said to understand a Mill 
well', engaged his new employer in months of negotiation. 
Eventually the farmer promised to buy all the household goods 
the labourer could not sell to neighbours, to guarantee a good 
house, pay £1 to cover any breakages, a further £5 for con¬ 
veyance, and to appease the labourer's wife, described as a 
'whinging, peevish, fretfull body'. [82] For this amount of bother, 
there must have been anticipation of considerable return. 


PERSPECTIVES OF THE JOURNEY TO MECCA 

George Culley hailed from the Glendale region of north-west 
Northumberland, famous in his time as 'the Mecca of agricul¬ 
tural pilgrimage'. [83] The adulation is strangely reminiscent of 
that afforded another valley very much later: Silicon Valley, the 
Mecca of high technology, has also seen more than its share of 
pilgrims searching for the secret of innovation. [84] Few visitors 
to either valley seem to have found the Kaaba. Given the conflict 
between the practice of innovation and the perception of innova¬ 
tion prevailing in the eighteenth century, and just as dominant 
now, this is hardly surprising. Both see change as something 
arranged by those who know best and implemented by those 
who know their place. 

The view of agricultural change as inspired and directed by 
the landlord, and fuelled by formal information systems, is not 
so very different from an impression of change that is deter¬ 
mined by the policymaker and executed through government 
programmes, or of change that is ordered by the chief executive 
and implemented under the control of the organization. These 
are views of change as part of a system, subservient to that 
system—change as subsystem, change as process. 
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It is no fpart of the argument here to insist that this percep¬ 
tion is wring. But any single perspective is inevitably restricted. 
An information perspective allows innovation in eighteenth- 
century a jriculture to be seen in another light, one that reveals 
information transactions among people whose role in innova¬ 
tion would not otherwise be apparent; in fact, whose role is 
hidden b^ their insignificant place in systems. This information 
perspective is no more correct than any other, but it is no less 
correct either. What it reveals is agricultural innovation to have 
been very much the product of those who worked most closely 
with the innovations themselves, farmers and labourers. This 
may seeijn hardly the most startling of revelations, yet it is quite 
at odds jvith a prevailing view of innovation as a process within 
a systerh, a process controlled from above and implemented 
below, a! process which can be learnt, a process which excludes 
the uncertainty of the external, which does not threaten systems 
because it is part of those same systems. Faith in this orthodoxy 
is so strong that it could be argued that change actually does 
occur iij this way simply because there is so much belief that it 
should-j-a case of faith moving mountains. Alternative views are, 
therefore, redundant. Maybe, but they are at least refreshing. 
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The Illusion of Order: 
Innovation and the Patent System 


INFORMATION AS PROPERTY 

The essence of intellectual property rights (IPR) is the applica¬ 
tion of ownership to information by means of such devices as 
copyright, trademarks, and patents. In one sense, this acknow¬ 
ledges the peculiar characteristics of information, in that very 
specialized legislation is applied. In a more fundamental sense, 
these peculiar characteristics are set aside in the attempt to make 
information fit conventional notions of property. Information 
does not fit easily. 

An information perspective struggles to make sense of the 
intellectual property system, the primary aim of which is to 
allow information to be treated like any other good, any other prop¬ 
erty. Only when the characteristics of information are totally 
uncompromising are concessions made. So, for example, owner¬ 
ship is bestowed not on information itself, but on the right to use 
information. Were it otherwise, were information itself owned, 
the information of another could be used without depriving him 
of his property. But such concessions are avoided where at all 
possible by the pragmatic assumption that information is a good 
like any other, by rejecting an information perspective. 

While the pretence may be sufficiently robust to bear the 
immediate arguments it supports, its fundamental weaknesses 
tend to become evident when subsequent and consequent argu¬ 
ments are heaped on top. The logic behind copyright shows 
obvious signs of strain when it is stretched from literature to 
computer software. Similarly, extending patent protection from 
mechanical contrivances to plants and genetic material turns 
flaws in the logic into gaping cracks. This being so, a valid observa¬ 
tion might then be that an information perspective is redundant; 
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the strengths and weaknesses of IPR are already evident from 
existing perspectives. It might then be concluded indeed, it has 
been—that the strengths and weaknesses of IPR tend to cancel 
each other out so that the social and economic importance of 
what rer rains is really neither here nor there. Certainly there is 
some dif crepancv between empirical observation and the claims 
made fo the intellectual property system as universal regulator 
of the World's innovation. 

But thjis does not mean that the intellectual property system 
is not influential in some circumstances, nor that its influence is 
necessarily direct and obvious. It will be argued here that the 
major impact on innovation of IPR arises from the compatibility 
between! that system and how innovation is widely perceived. 
A view 'of innovation as the outcome of process, as something 
contained within, and controlled by, the organization, readily 
finds room for that part of the intellectual property system 
which is concerned with the ownership and control of informa¬ 
tion. It is much less compatible with that part of the intellec¬ 
tual property system intended to encourage the dissemination 
of information. The theory of intellectual property reflects the 
attempts of legal logic to grapple with information, and an informa¬ 
tion perspective reveals only the problems in trying to do this, 
probleir s already evident enough from many other perspectives. 
In practice, the intellectual property system reflects, and is 
reinforced by, a perception of innovation which ignores the 
characteristics of information. This is not evident from other 
perspectives, and here an information perspective has a useful 
role to play. 


THE PATENT SYSTEM 

The parent is the instrument of the intellectual property system 
best known and most closely associated with innovation. The 
patent jus the outcome of a bargain between an inventor and soci¬ 
ety byTwhich society grants the inventor certain rights to his 
inventi on in return for the inventor's disclosure of whatever it 
is he hjas invented. [1] Without these rights, it is argued, the 
inventor would be unable to reveal his invention for fear that 
others would steal it. Consequently, the inventor would have 
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little incentive to invent and society would forgo the invention 
and its benefits. Thus, the patent system neatly allows the inven¬ 
tor to exploit his invention, and provides society with an inven¬ 
tion it would not otherwise have had. Nothing could be more 
straightforward. 

Actually, the patent system does not work like this at all. [2] 
It is assumed to work this way because the assumption suits the 
purposes of diverse interests. Like the linear model of tech¬ 
nological change, which reinforces the patent system, which in 
turn supports the model, the patent system is something in 
which belief is convenient and, from some perspectives, necessary. 
Belief in the value of the patent system is very much entrenched 
in other beliefs and values. Without these, faith in the patent 
system would crumble. 

If we did not have a patent system, it would be irresponsible, on the 
basis of our present knowledge of its economic consequences, to recom¬ 
mend instituting one. But since we have had a patent system for a long 
time, it would be irresponsible, on the basis of our present knowledge, 
to recommend abolishing it. [3] 

It is no part of the current endeavour to recommend replace¬ 
ments for, or even improvements to, the patent system. Rather, 
the purpose is to demonstrate how distorted views of what the 
patent system does are a product of a failure to apply an informa¬ 
tion perspective. Perennial recommendations for the improve¬ 
ment of the system—for it is difficult not to notice the gap 
between patent theory and patent practice, and tempting to 
speculate on the benefits that changes would produce—tend to 
reinforce these views in that any analysis demands that what is 
analysed be taken seriously. [4] In the great scheme of things, 
the patent system itself is neither here nor there. What is import¬ 
ant about the patent system, and what an information perspect¬ 
ive reveals, is that it fosters certain impressions of innovation 
and allows them to flourish. But even this limited analysis sug¬ 
gests a potency which the patent system does not really possess: 
these notions of innovation are already deeply entrenched in 
society and the economy and are simply justified by the patent 
system. The patent system is effect rather than cause, and much 
of what is done with, and in the name of, the patent system, 
and intellectual property systems generally/ is more compatible 
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with inn vation as we wish to imagine it than with innovation 
as it realty is. 


PATENTS AND INNOVATION 

Although it is evident that neither inventor nor society can reap 
much benefit from invention itself, that whatever rewards there 
are will come from innovation, [5] the patent system scarcely 
concern^ itself with innovation. Invention is what it protects, 
either on the grounds that invention is of value in itself, or on 
the linear grounds that invention leads to innovation and is its 
core corhponent. The observation that the early patent system 
was mo *e concerned with innovation and less with invention 
has encduraged a conviction that one road to improvement leads 
back to his primitive state, [6] an optimism which blithely dis¬ 
regards the intensity of vested interests in the system's current 
emphasis. [7] Vested interests are hardly new; centuries ago the 
patent system was being exploited to reward royal favourites 
through! the granting of monopolies. The patent system is still 
sufficiently flexible to accommodate a range of applications, an 
accommodation which only endears its users further to the model 
of innovation that it represents. It is, of course, quite fanciful 
to imagine that the independent inventor and the gigantic phar¬ 
maceutical firm, who together probably account for the majority 
of the World's patents, use the patent system in the same 
way. The patent system obliges both, allowing them to imagine 
innovation and the means by which it comes about in ways 
with which each is comfortable, ways that fit. But first, a couple 
of examples of the patent system in practice. They, too, are 
wildly different, but each presents a situation in which innovation 
can be perceived tidily in terms of the patent system, and in 
which i is quite misleading to do this. 


THE THRESHING MACHINE 

The me hanization of British agriculture in the late eighteenth 
and ear y nineteenth centuries put new resources at the disposal 
of British farmers, allowing them to produce more to support a 
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growing, and increasingly urban, population. There had always 
been some degree of mechanization in agriculture—the plough, 
after all, is a machine. There had always been innovation, but 
the pace of innovation accelerated to such an extent during this 
period that the term 'Agricultural Revolution' is commonly 
deployed to indicate a comparability w r ith the slightly later 
Industrial Revolution. In the vanguard of these new battalions 
of farming machinery was the threshing machine, a device for 
separating grain from straw. This most fundamental of agricul¬ 
tural tasks had previously been accomplished by hand-flailing, 
beating mounds of reaped corn with heavy hinged sticks, an 
exhausting, lengthy, and—given the dust it raised—unhealthy 
task. 

The threshing machine changed all this, at least in the north of 
the country, where labour was expensive and scarce, and farms 
were large. What is remarkable about the threshing machine is 
less that it was the precursor of so much other innovation in 
farm machinery than that it was such a radical innovation. This 
was not some spindly Heath Robinson device cranked by hand; 
this was a substantial machine, rapidly developed into a behe¬ 
moth occupying two floors of the barn and requiring its own 
external power source. Eight horses w^ere common, though there 
were horse-mills turned by a dozen or even sixteen, and a few 
of the largest threshing machines had their own v^ater- or wind¬ 
mills. This power was needed by the threshing machine for only 
a few weeks of the year and its availability for the remainder 
did much to stimulate the development of machinery to carry 
out other agricultural tasks, especially when coal-fired boilers 
and steam engines came to be applied to threshing. In southern 
England, where tenancies were small and labour both plentiful 
and cheap, adoption of such monstrous machines was always 
exceptional, so much so that they were sufficiently notorious to 
be a convenient focus for the Captain Swing disturbances in the 
early 1830s. [8] (The swingle was the leather hinge linking the 
wooden handle of the flail to the heavy wooden stave which hit 
the com.) In the North, though, threshing machines soon came 
to be universal on farms of any size, and even on farms w r here 
little grain was grown, so enabling w^as their power source. [9] 

The threshing machine was a major agricultural innovation 
which spread, if not to southern England, then to many of the 
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Fig. 11.1 jMeikle's threshing machine of 1786 


larger farfns of northern Europe. It was an innovation which 
understandably attracted considerable attention at the time, par- 
ticularly t|iat of the most prominent enthusiasts for agricultural 
improvenjent. This was an age in which agricultural innovation 
was not cpnly fashionable, but also patriotic; even George III, 
under the nom de plume of Robinson, contributed his ideas to 
agricultur il journals. Actually, in its passion to apply science for 
the benefit of humanity, the fervour for agricultural improvement 
transcended mere patriotism; George Washington was writing 
to leading British farmers on agricultural matters throughout the 
AmericanjWar of Independence. The great and good chose to 
see themselves, and to be seen, as the leaders of agricultural 
improvenjent, an impression which has left its mark on the atti¬ 


tude of some historians towards the agricultural innovation of 
the perioc.. In such a scenario, there was no major role for the 
tenant fartner or the agricultural labourer, except as followers, 
ready ana willing to learn from their betters. [10] There was, 
though, ift such a neat and tidy view of innovation, a role 
for the patent. For such a major innovation as the threshing 
machine, patents must have been important. The machine might 
separate the grain from the straw, but an ordered view of innova¬ 
tion required that a patent separate the wheat from the chaff. 

One Andrew Meikle of East Lothian in Scotland applied for a 


patent on the threshing machine in 1786. [11] Meikle's threshing 
machine was some way from perfection and of dubious original¬ 
ity, but the patent was granted nevertheless (Fig. 11.1). Certainly 
Meikle's patent was quite irrelevant to the extraordinarily rapid 














239 


The Illusion of Order 


diffusion of the threshing machine in southern Scotland and 
northern ^England, and Meikle himself played only the tiniest of 
parts. [I 4 I Threshing machines were adopted by farmers made 
aware of - their merits through personal experience of adoption 


by other| farmers. The machines themselves were constructed 
by smallj builders, of which Meikle was but one of many. It 
was this virulent diffusion which, years later, prompted Meikle 
to claim nis patent rights. 

Sir, I have the orders of Mr Meikle the Proprietor of the Patent for 
Threshing; Machines to require you to send me without delay a list of 
every Thrashing Machine you have made and Erected . .. you are Also 
required to write down . .. the names of every Millwright, Joiner or oth¬ 
ers that you know of who have Erected Threshing Machines. [13] 


Meikl^ proposed that all those farmers who had adopted the 
innovation should pay him a licence fee. To their rescue came 
one Johrt Raistrick, civil engineer, inventor, and crank, who had 
been building threshing machines for years and asserted that 
the invention was his (Fig. 11 . 2 ). [14] The dispute went to law in 
1799, which resolved nothing and cost Meikle £2,000. Raistrick 
crowed that he had saved farmers thousands of pounds in 
licence rees, and was rewarded with a few hundred from pub¬ 
lic subscriptions. Meikle, being altogether a more respectable 
sort of person, received his reward from landlords through a 
subscription organized by the Highland and Agricultural Society. 

Here We have the patent system performing none of the func¬ 
tions fof which it is supposedly intended. It did not encourage 
threshing machine inventors to invent, it did not protect the 
owner <->f the threshing machine patent, and it played no part 
at all in disseminating information about the invention. No 
doubt Meikle and Raistrick and a good many other agricultural 
machine builders made their own amendments to basic thresh¬ 
ing principles, but these principles were always fairly obvious 
and wejre being implemented years before Meikle applied for 
his patent. The secret of a good threshing machine lay in the 
combin, tion of function, strength, and power; it had to be a 
device with sufficient force to thresh effectively without self- 
destrucling. These were not attributes embodied in the inven¬ 
tion; tb y had to be built into each machine during its construction 
on the form. The major contribution to the innovation came from 
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the individuals who erected them. Their skills were in making 
a series of principles practical and functional, and their success 
in applying these skills was a dominant factor in the wide and 
rapid diffusion of the threshing machine. The patent denied this 
reality, and in doing so helped perpetuate a very different notion 
of innovation. 

Castings, iron and brass complete, for this machine (or even the wood 
patterns) may be had at Mr Parker's foundry, Stour port.. . but I do 
not know of any particular workman who now professes making and 
erecting them. [15] 

[In 1802] a Mr Prentiss, from Edinburgh, erected in Pennsylvania, New 
Jersey and Delaware, six or seven machines upon the Scotch principle, 
which were found to answer well. But on account of the extreme care 
required in feeding them and the inability of common workmen to keep 
them in repair, the builder being engaged in another business at a dis¬ 
tance, prevented their general adoption. [16] 


THE EARLY SEMICONDUCTOR INDUSTRY 

As the name tries to imply, a semiconductor is one of a group 
of elements (of which silicon is the best known) which will some¬ 
times conduct electricity and sometimes insulate. The applica¬ 
tion of this property provided an alternative to vacuum tubes, 
the transistor, invented and patented in 1947 by Bell Laborator¬ 
ies in the United States. Though the invention can easily lay 
claim to being the most significant of the century. Bell made its 
patented information, and much other information, freely avail¬ 
able to the whole electrical industry, arguing that so much devel¬ 
opment was needed before a telecommunications organization 
(such as AT&T, Bell's parent) could hope to reap benefit from 
the invention that the resources of the entire industry would be 
required. In fact, the resources of an entirely new industry were 
brought to bear, and collective resources are still brought to bear 
now in the competitive collaboration that is a dominant feature 
of the microelectronics industry. The discrete transistor has long 
since been superseded by the integrated circuit and the microchip 
in a protracted orgy of innovation. The pace of innovation con¬ 
tinues unabated despite years of prognoses of deceleration—a 
triumph of Moore's Law over patent law. [17] 
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The semiconductor industry is the original, and probably still 
the classic, high-technology industry, spending large sums on 
R&D ana with a tradition of rapid technological change, much 
of it emanating from small firms. [18] The patent system should 
have much to offer such an industry: in practice, its value is not 
quite whiat is often imagined. Firms in the industry do patent, 
but pate its are traditionally taken out neither to reward the 
inventor—at least not directly—nor to disseminate information. 
Patents ere a form of currency in the industry in that they are 
exchanged for other patents. The right to use information is 
bought \ ith the right to use other information, but after rather 
than bef< re the information has been used. Patent licences are 
no more than formal acknowledgement that one firm has been 
infringing another's patent rights, and are granted to legitimate 
access toj another firm's technology rather than for royalties. The 
information itself travels by other means altogether, propelled 
by exchange transactions which help ensure that information 
received'is also information which can be used. [19] Only after 
all this has taken place do patents play their part as a sort of 
unit of account in the book-keeping exercise of determining what 
information has gone where. 

Considering how much use semiconductor firms make of 
information that has been patented by other firms, litigation is 
rare, generally resorted to only when an offending firm's profits 
become unexpectedly large, or when a firm seems more willing 
to take information than to give. This is understandable when 
customers expect all component suppliers to ensure that second 
and even third sources are available for the components they 
sell, and when the market for many new products must first be 
created by the dissemination of those products. The semicon¬ 
ductor industry has never really been able to associate patent 
rights With innovation and commercial success. In 1956, 80 per 
cent of semiconductor patents in the United States were held by 
nine large electrical corporations; the following year, 64 per cent 
of the market was in the hands of new firms. [20] 

So, the semiconductor industry uses the patent system in a 
way which pays very little regard to patent theory. Were it to 
use pate nts as theory says they should be used, there would be 
much slower, and much less, innovation in the semiconductor 
industry. This adaptation has not prevented some of those who 
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seek to understand the industry's innovation from looking for 
enlightenment in its use of the patent system, sometimes even 
counting patents to get a measure of its innovation. Of course, 
it can be argued that high-technology industries are not like 
other industries, and are quite atypical in their approach to the 
patent system. The counter-argument is that there are now an 
awful lot of high-technology industries, their products are essen¬ 
tial to all other industries, and other industries can no longer 
allow their own innovation to be incompatible with that in high 
technology. This does not mean that all industry will come to use 
the patent system as the semiconductor industry uses the patent 
system, but it does suggest that other industries may find a patent- 
dominated view of innovation increasingly inappropriate. 

No one doubts that the patent system, and intellectual prop¬ 
erty law generally, are less than perfect. In both these examples, 
the system was inappropriate to the circumstances of innova¬ 
tion. In both cases, innovation was very much the responsibil¬ 
ity of those who were in a position to acquire and apply the 
information of others, information that did not emanate from 
the patent system. From an information perspective, the itiner¬ 
ant builder of threshing machines has much in common with 
the mobile semiconductor expert. Patents were, however, appro¬ 
priate to the view of innovation held by landowners in the case 
of the threshing machine, and by the established electrical firms 
in the case of semiconductors. Landowners would have found 
it profoundly disturbing to acknowledge that innovation was 
dependent on the efforts of individual builders, and the estab¬ 
lished firms in the electrical industry—or any other for that 
matter—that innovation is the product of continual immersion 
in an information maelstrom. The patent system encourages an 
odd perception of innovation, but one with which institutions 
and organizations—and those who control them—are as com¬ 
fortable as can be expected. 


PATENTS AND PATENT THEORY 

It is difficult to decide just where to enter the maze of theory 
that has sought to make sense of a system built on only the most 
rudimentary of theoretical foundations. An obvious way in is 
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through the notion that inventions benefit society and so soci¬ 
ety, thrdugh its .legal system, should do what it can to encour¬ 
age them. Inventors incur costs in producing inventions (and, to 
digress, n patenting them too), and should be reimbursed for 
these costs. The inventor should receive for his invention his 
costs plqs whatever is the minimum amount necessary to induce 
him to incur these costs. If he is paid less, he will presumably 
cease inventing; if more, then society is being profligate with its 
resources, and would perhaps be encouraging inventing rather 
than inventions. From this perspective, the only problem is 
calculating the level of inducement required to persuade an 
inventor to invent, a level which presumably varies from inven¬ 
tor to inX^entor. 

There is a problem which this exploration fails to reveal. 
The acti al value to society of an invention would appear to 
be irrelevant, with society providing as much inducement to 
inventors to produce a better mousetrap as a cure for cancer. 
Nor does this reasonably direct route through the maze pay 
attention to how much invention the system should encourage; 
just one invention would appear to be enough to justify the 
system, and innumerable inventions would seem to be equally 
acceptab e. [21] 

If the system accounts for a net increase in inventions having a value 
to society exceeding the costs society pays for them, the patent system 
is justifiable in economic terms. [22] 

Arrow has observed that only in an ideal socialist economy 
can the ] ward for invention be completely separated from any 
charge t the users of information. [23] Given the provenance 
of the pc tent term in the time taken to produce skilled labour 
for society seven years to train an apprentice and a further 
seven to provide sufficient return to his master), and given that 
an essen al part of the basic bargain between society and the 
inventor s that the inventor's information be made available to 
society a a whole, it could be argued that the patent system is 
fundame tally socialist. Certainly it functioned quite adequately 
under cojmmunist regimes, though their rewards to inventors 
appear t vial, even comical, to societies which have adjusted to 
a market driven patent system. In anything at all like a market 
economy inventors will feel stronger pressure to invent some 
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things than to invent others, simply because the market will offer 
a higher price for some inventions than for others, which pref¬ 
erence may well influence the direction of inventive activity. 
Here, of course, the market is hopelessly imperfect: all the mar¬ 
ket demand in the world will not necessarily supply the inven¬ 
tion required. Resources poured into research do not necessarily 
produce even more invention, never mind the right sort of 
invention. They do not necessarily produce even more patents. 

Emphasis on the role of the market in the patent system 
alters the nature of the bargain between the inventor and society. 
No longer is protection given in exchange for the release of 
information: monopoly power is granted in exchange for what 
the market really wants, which is innovation. Society attempts to 
mask the fact that it is reneging on the deal by pretending that 
market pressures are not brought to bear until after the patent 
is granted, when the value of the inventor's monopoly can be 
negotiated in the market. The attitude is explicit in the insistence 
of many firms that an independent inventor have a patent before 
they will begin to enter into negotiations. Certainly it is easier 
to bid for an invention than to bid for the prospects of an inven¬ 
tion, but even a patented invention, in isolation from the other 
contributions required for innovation, is of uncertain value. Never¬ 
theless, in a market economy, the incentive the patent system 
gives to invent is the prospect of successful negotiations with the 
market. What we have, then, is a system with strong socialist 
undertones, a system capable of providing the minimum level 
of reward necessary to produce public goods, adapted to pro¬ 
duce private goods in a market. It is an uneasy conversion. Con¬ 
sider, for example, Macaulay's nice observation on the incentive 
that copyright monopoly would have given Dr Johnson. 

Would it have stimulated his exertions? Would it have once drawn him 
out of his bed before noon? Would it have once cheered him under a 
fit of the spleen? Would it have induced him to give us one more alleg¬ 
ory, one more life of a poet, one more imitation of Juvenal? [24] 

The monopoly granted to the inventor that he may reap his 
reward in the market place is a restriction on society's use of 
the invention, not that society could make much use of an inven¬ 
tion anyway. It is innovation that can be of use. While patent 
theory presents the duration of the patent in terms of the time 
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requirecj by the inventor to reap sufficient reward from his 
invention, the market sees the patent term as the time required 
to create an innovation and then to reap reward appropriate to 
the resources necessary to do this. The arguments of the phar- 
maceuti :al industry for extensions of the patent term make this 
perception particularly vivid. 


Since, to lay, it takes an average ten years and over $100 million to 
develop i new drug, only seven or eight years are left for the product 
to recov r its entire investment before manufacturers who made no 
R&D investment at all are free to copy and compete with it. In the 
United States, the 1984 Patent Restoration Act has added up to five 
years of life to a pharmaceutical patent to make up for some of the 
time lost in the governmental approval process.... If the United 
States is to avoid further erosion of its competitive position, a new 
framewojk for growth must be envisioned... in which intellectual 
property 1 rights are protected and in which investment and innovation 
are encoiiraged. [25] 

This view certainly encompasses the reality that the resources 
required for innovation generally far exceed those required for 
invention, but it also reveals an awkward confusion between 
society's responsibilities and those of the market. Society is 
expected to underwrite innovation as if it were merely inven¬ 
tion. Yet, an inventor who fails to invent is simply not granted 
a paten and costs society nothing, except the loss of his indi¬ 
vidual ijime and effort. An innovator who fails to innovate may 
cost society a great deal because his monopoly rights prevent 
all others using his information for their own innovation. [26] 
In riposte, it is argued that others would be unwilling to put 
their rejsources into the development of an innovation unless 
they top had the security that a monopoly provides. The argu¬ 
ment is! sound enough, but it does imply that the value of the 
patent s ystem lies less in the encouragement it gives to innova¬ 
tors to contribute resources than in the discouragement that it 
gives tc others. This would seem to be a clumsy way to encour¬ 
age innjovation. 


INNOVATION AND INFORMATION 

Innovation can be seen as a process occurring largely within 
the confines of the organization; it commonly is seen this way. 
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This is an exceptionally restricted view, but one with which the 
notion of a market-led patent system is in perfect harmony. 
Another view of innovation depicts it as a social process, with 
the firm's innovation as dependent as much on what happens 
outside the organization as on what happens within. [27] Innova¬ 
tion is seen to be particularly dependent on the flow of informa¬ 
tion among firms, a flow which allows the gathering of bits of 
information from various sources and their assembly in new 
patterns within the firm. [28] In fact, most of the information 
required for innovation is gathered rather than created, no mat¬ 
ter how strong the firm's R&D. And most of the information 
required for innovation is to be found outside the firm rather 
than within. 

Technology builds on technology in a cumulative manner, 
reflecting two characteristics of information. Information cannot 
be exhausted, it cannot be destroyed, but its quality can be 
enhanced by adding new information to existing stock. And 
since the cost of production of information is independent of the 
scale of information use, it pays an industry as a whole to share 
information as widely as possible. Silicon Valley is outstanding 
in that the participants in its high-technology industries have 
acknowledged, at least tacitly, that external information is fun¬ 
damental to their innovation, and have accommodated mechan¬ 
isms appropriate to its flow. [29] These include informal networks, 
highly mobile experts, and second sourcing. They do not include 
the patent system, though it has been accommodated for other 
purposes. 

Though the pace of innovation is less furious in other indus¬ 
tries, innovation in even the largest and most self-contained of 
firms in the most sedate of industries is still dependent on informa¬ 
tion from beyond the firm's own purlieu. [30] The nature of 
information dictates that informal mechanisms are often more 
efficient in acquiring this information than formal. Among the 
least effective of formal means would seem to be the patent sys¬ 
tem. This is ironic in that a fundamental part of patent theory 
is that the inventor is granted rights to information only on con¬ 
dition that this information is released to society at large. Even 
where the patent system does effect the dissemination of informa¬ 
tion, it is information relevant to invention, not information rel¬ 
evant to innovation. The latter, beyond whatever contribution is 
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made y invention, has no patent protection and the patent 
system has no responsibility to disseminate it. This is of little 
momenjt for those who are happy in the belief that only the 
inform tion from invention contributes to innovation, and that 
one innovation has little influence on the creation of another. 

While thpre certainly are some dead-weight losses associated with restric¬ 
tions onj the use of particular techniques, and some waste involved in 
the race | to be first to come up with an invention or to invent around 
somebody else's patent, I suspect these costs are small compared with 
social co ts that would be involved if the background knowledge to fac¬ 
ilitate th next round of R&D effort was kept largely proprietary. [31] 


In fact, the next round of R&D is as likely to be based on 
information from innovation, information which the patent 
system {suggests must be kept secret, as on information from 
invention. This may help explain why there is such toleration of 
the poo dissemination of patent information. The patent speci¬ 
fication is primarily a legal document, not a source of informa¬ 
tion. Onp respondent to a survey of professional engineers who 
had tak^n out patents encapsulated the situation nicely: T could 
barely recognise my own inventions in legalese'. [32] 


I also fee that it is difficult to gain any information from filed patents 
as they c e written in legal terms rather than engineering terms and 
therefore extremely hard to understand for people with engineering 
educatiori [33] 


Despi e the concern of patent theory with dissemination, the 
patent system is seen as a means of controlling information. 
Dissemination is equated with loss of control and is imagined 
to be in Conflict with the basic aim of the system. Of the screeds 
that hav£ been written about the application of the patent sys¬ 
tem, the Jvast bulk is concerned with the rights of the inventor 
over his jinformation; very little is concerned with the rights of 
society tb this information. True, patent information is pub¬ 
lished, b it only 7 in the sense that a newspaper may publish an 
announcement that Fred Higgins is no longer responsible for the 
debts of Florence Higgins. Presumably such an advertisement 
does not immediately 7 galvanize the community into being on 
the alert or Florence Higgins; it is a formality, a legal nicety. So 
is the pu 1 flication of patent specifications. Basically, the informa¬ 
tion contained in patent specifications is available only to those 
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who consult them directly, or who pay others more adept at 
arcane classifications and the language of lawyers to do so. [34] 
There also tends to be a delay of a year or two between the filing 
of an application and the publication of a specification, a delay 
far greater than the pace of change in some industries. More¬ 
over, the criteria by which patents are granted pay no heed at 
all to the contribution the patent information might make to 
innovation. Details of inventions which can make no conceivable 
contribution are frequently published, as are those of patents 
designed to mislead or obstruct. [35] There is no public benefit 
from such publication. 

From an information perspective, the publication and dis¬ 
semination of information should be an essential function of the 
patent system. [36] It is also apparent why they are not: formal 
systems of information handling—be they directed towards inven¬ 
tion or towards innovation—are often not well suited to the 
information requirements of the economy. The more informa¬ 
tion-intensive the economy, the more inappropriate are mech¬ 
anisms intended to make information an exclusive private good. 
For example, it has proved somewhat awkward to extend the 
patent system beyond mechanical inventions to those that are 
more information-intensive, to plants and genes. [37] The appli¬ 
cation to software, whose value is transitory, of copyright pro¬ 
tection for fifty years—and possibly seventy years in Europe—is 
less than appropriate. A useful parallel may be drawn with the 
export control system, also originally intended to prevent the 
acquisition by others of the latest machines, and also extended 
to protect the know-how surrounding them. [38] The system 
never could deal with information, at least not with more than 
was embodied in tangible goods. But this very failure became 
justification for extending the scope of export control regulations 
so that they might cope better with information. Similar argu¬ 
ments are employed for the extension of the patent system. 

There is no need here to emphasize that the collection of 
the information required for innovation is assisted and acceler¬ 
ated by the ready flow of that information, itself encouraged by 
information exchange. The monopoly powers bestowed on an 
innovator inhibit this exchange and hence slow down the pace 
of innovation. Society as a whole, and more particularly certain 
elements within it, has reason to welcome a degree of retardation. 
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Rampant innovation is disruptive; it raises the level of uncer¬ 
tainty. or organizations with capital sunk in existing ways of 
doing things, rapid and unpredictable change is not welcomed 
wholeheartedly, especially when it is forced on them by the 
innovation of competitors. The very nature of organization, social 
or econ Dmic, is antagonistic to rapid and unpredictable innova¬ 
tion. Consider a world in which rapid and unpredictable change 


was normal, a high-technology world extended to all other 
activities. Such a world would be extremely disconcerting for 
most people and for all organizations. The patent system may 


actually slow down the pace of innovation, but much more 
important is that it gives the impression that there is some 
control jover the rate and direction of innovation. Without this 
impressjon, our attitude towards innovation would be even more 
timoroiis than it already is. 


THE WHOLE AND THE PARTS 


Those Tio seek reassurance in the patent system find them¬ 
selves a lies of those who take the patent seriously because it is 
in their interests to do so. This is an uneasy alliance, entwining 
those who find value in the general impression of order left by 
the whole system with those for whom value lies in the specific 
exploitation of the parts. The latter group seems to gain more 
than the former. Its exploitation of the parts is rendered accept¬ 
able by the inclination of the former towards the belief that the 
patent system as a whole produces social and economic benefits. 
Yet, this exploitation diminishes what social and economic bene¬ 
fits there are. Amongst the most ardent supporters of the patent 


system, bn the grounds that it is essential for innovation, are 
patent attorneys, not a group renowned for innovatory zeal in 
any oth^r context. Their enthusiasm tends not to be matched by 
that of inventors for patent attorneys, or indeed, for the patent 
system itself. Nor is it an enthusiasm always shared by those 
who adijunister the system. Patent officials see nothing of innova¬ 
tion; they are predominantly concerned with assessing novelty 
and are [often hard put to repress the cynicism engendered by 


the apparent pointlessness of much of the novelty they find. Nor 
are economists, keen though they be to wallow in the morass 
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that intellectual property theory affords, equally keen on the sys¬ 
tem itself. Their conclusions on the overall value of the patent 
system tend to be less than conclusive. 

It would not be in order to conclude that patent protection is not 
justified, but only that the arguments pro and con are more complex 
than had previously been realized. [39] 

Policymakers are almost as enamoured of the patent system 
as patent attorneys, and for reasons almost as obvious. Policies 
and programmes to encourage innovation are virtually univer¬ 
sal, the unaided market being reluctant to replace the old and 
familiar with the new and uncertain. Innovation programmes 
require specific aims and objectives, means of monitoring, and 
evaluation. Above all, they require justification. It is important 
to believe not only that the public resources devoted to innova¬ 
tion actually produce innovation, but also that they give value 
for money. There is no room for doubt, much less failure, when 
public money and political reputations are at stake. The policy¬ 
maker is instinctively and pragmatically in tune with the patent 
system, with the notion that resources go in and innovation 
comes out, that the process is contained, that public institutions 
and the market should work together to produce innovation. 

These same policymakers are especially eager to measure the 
innovation that arises from their programmes. This is no mean 
task, and they must generally resort to measuring what goes into 
innovation rather than what comes out. Worse still, they must 
content themselves with measuring what goes into research— 
typically money and, to a lesser extent, manpower—rather than 
into innovation. Patents are a godsend because, inadequate 
though they may be, they are one of the few output measures 
of research available. Even universities, the vast bulk of whose 
research is quite unpatentable, are happy to use patents as one 
measure of their research activity. Patents are also used as an 
output measure by some independent inventors, and by some 
employee inventors. The US patent system is especially con¬ 
ducive to individuals patenting in their own name and imme¬ 
diately assigning the patent to an employer. This allows such 
individuals to list their patents in resumes, much like their 
publications, to show what they have achieved in life. 
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In palrtial contrast, commercial organizations often attach less 
significance to the existence of patents. Patenting practice varies 
from firm to firm even within the same industry and poor 
patenti g performance is as likely to be a function of a miserly 
patenti lg budget as of the amount or success of a firm's 
research. Among industries, patenting practice is even more 
variab.e; most of the service industries simply do not produce 
anything patentable. For those who count patents in order to 
compare the research output of one industry or one firm with 
anothejr, these differences in propensity to patent pose some¬ 
thing f a problem, typically ignored, or acknowledged with a 
rider tp the effect that no better data are available. [40] The use 


of pat ent statistics to trace innovation through invention says 
much more about the perceptions of the users than the stat¬ 
istics -say about innovation. [41] Beyond the most obvious 
inadequacies of the data, their use to measure innovation tends 
to suggest that innovation is to be found wherever there are 
patents, and, implicitly, that there should be patents wher¬ 
ever tiere is innovation. The use of patent statistics to measure 
innovation inevitably emphasizes the role of the private sec¬ 
tor. When R&D statistics are used, a quite different impression 
emerges, emphasizing the dominant role of the public sector. 


In Australia, 80 per cent of all research in 1980 was performed 
by the public sector, and 73 per cent of applied research, [42] a 
situation presented graphically in Fig. 11.3. The distortion was 
intended to suggest the need to expand the industrial R&D body: 
of course, it was much easier for the government to adjust the 
proportions by shrinking the science head. The perception was 
not that the body was too small, but that the head was too big. 
How innovation is perceived is not unrelated to how innovation 
is measured. When patents are used as a measure of innovation, 
mucH more is implied than is ever revealed. 

No one would argue that all patented inventions make an 
identical contribution to innovation, a basic objection to mind¬ 
lessly counting the things. But it is possible to argue that patents 
whim are also taken out in foreign countries are likely to be 
making a greater contribution to innovation than those taken 
out only domestically. [43] Foreigners who seek patent protec¬ 
tion jin the United States can be assumed to be on their way to 
producing an innovation full of commercial promise. With this 
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Fig. 11.3 R&D proportions for innovation 

Source : ICI Australian Ltd. submission to Senate Standing Committee on 

Science and the Environment, Industrial Research and Development in 
Australia (AGPS, Canberra, 1979), p. 300. 


explanation (and the computer disks on which US patent stat¬ 
istics are now available), it can be shown how much more 
innovation, or how much less innovation, comes out of, say, the 
German electronics industry than the British. [44] Extending the 
logic, the same comparison can be made between individual 
firms—at least for those which choose to patent, and to patent 
in the US, and whose patented inventions make roughly the 
same contribution to innovation as those of other firms which 
choose to patent in the US. [45] Whether such analysis does 
show this, or anything at all, is not the point at issue here. Much 
more important is that the analysis itself reveals a desperate 




253 


The Illusion of Order 


desire to see innovation as a process sufficiently contained that 
it can be Represented in terms of patents. Even the protestations 
of patent officials, those who compile the figures, that patent 
statistics fehould not be used in this way are not allowed to 
thwart this desire. 

The pharmaceutical industry also likes to see innovation as it 
is portrayed in the patent process. The reasons are obvious 
enough: regulation prevents rapid innovation of pharmaceutical 
products, demanding extensive and expensive testing as part of 
their dev lopment. The protection the industry feels it needs 
during djese years of development is thoroughly compatible 
with the notion of the patent system protecting innovation. 
Moreoveij the pharmaceutical invention tends to be a formula, 
codified information easily transferred to those who have not 
performed the research. Similarly, the results of pharmaceutical 
testing arp much more valuable than details of standard testing 
procedures, and these too can be readily conveyed. The patent 
system suits very nicely the innovation practices of the phar¬ 
maceutical industry, and the industry is anxious to preserve the 
system; better still to strengthen the features of the system most 


appropriate to its innovation practice. Understandably then, much 
of the pressure for extension of the patent term comes from the 
pharmaceutical industry, arguing that if society imposes such 
hefty development costs and such lengthy development periods, 
it must also allow the developer of the innovation sufficient time 
to recoup these costs. For many years, the industry insisted that 
its special circumstances required extra patent protection for 
specific pharmaceutical innovations, an argument which inevitably 


implied that the patent system did not accord with the reality 
of innovation. In recent years, the pharmaceutical industry has 
changed tack, arguing instead that the patent term should be 


extended: universally to give greater protection for all innova¬ 
tions. The pharmaceutical lobby is a potent force in the patent 


system, aSnd this is precisely what has happened. Its power has 
been a decisive factor in the lengthening of the general patent term 
in recent years, not just the term of specific pharmaceutical patents. 

We are most interested in a strengthening rather than weakening of 
the Australian patent law, especially for pharmaceuticals. Substantial 
weakening might prompt us to drastically shortcut investments in 
AustraliaJ[461 
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The real strength of the industry's argument lies not in logic, 
but in the match between its innovation practice and the view 
of innovation encouraged by the patent system. It is the pre¬ 
dominance of this view, rather than the weight of the pharma¬ 
ceutical industry's arguments, that has produced both a general 
extension of the patent term and the expectation that innovation 
in all industries will benefit as much as innovation in the phar¬ 
maceutical industry. 

Other industries have certainly not rushed to protest over the 
lengthening of the patent term. Those that do not patent are 
assumed not to innovate and have little say in the matter. Those 
that do patent are generally quite content to retain their mono¬ 
poly power for longer. It seems to them that retention of con¬ 
trol over the right to use information has every advantage over 
loss of control. In fact, the patentee's control over information 
is quite illusory; for example, the patentee has no control at all 
over the indirect use of patented information, as when a com¬ 
petitor decides to alter its R&D in response to the granting of a 
patent. Despite all attempts to see the patent system as render¬ 
ing information a private good, information retains much of the 
essential characteristics of a public good. 


TOLERANCE AND ACCEPTANCE 

The longevity of the patent system is usually attributed to a 
persistent inability to devise anything better. But the resilience 
of the institution is also attributable to its accommodation of 
perceptions of innovation that are readily acceptable to society 
and the economy. Radical change in the patent system would 
demand radical change in these perceptions of innovation. Con¬ 
sequently, only minor changes in the patent system are welcomed, 
and these—the lengthening of the patent term, rewards for 
employee inventors, and so on—are just the sort of changes the 
patent system has undergone in recent years. [47] 

This tinkering demands that the demonstrable failings of the 
patent system be overlooked. For example, those who should 
benefit most from the protection the patent system provides— 
independent inventors and small firms, because they must involve 
others in their innovation—tend to benefit least. The patent 
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affords protection only when the patentee can afford to enforce 
his rights which may mean that he has no protection at all. [48] 
As the jot rnal Nature noted long ago: 


the consideration for which patent rights may be enjoyed is nowadays 
not so muj:h the introduction of a new invention as the possession of 
exceptional wealth. [49] 

Or again, many patents—there are no means of telling how many 
—are likely to be defensive patents, taken out not to be worked, 
but to prevent others from working. The block-patenting by 
pharmaceutical companies of dozens of formulae akin to those 
they are likely to exploit is defensive patenting. 

The patent system provides a model that helps innovation 
seem parf of social and economic process. This way of think¬ 
ing makes the new seem less threatening, less out of control 
Innovation is being regulated and monitored by society's insti¬ 
tution, by professionals. Innovation generally, not just that of 
the pharmaceutical industry, can be seen as benign and bene¬ 
ficial. Yet, innovation is not like this at all. It is irregular and 
disruptive, [50] certain to bring uncertainty and not necessarily 
even improvement over what has gone before. To deny this real¬ 
ity in favour of a neater model may bring comfort, but it will 
not bring an understanding of innovation. 

The complexity of patent theory, and of the patent system 
itself, are jsuch that it is all too easy to be distracted by detail, 
to lose a ^ense of proportion. It has been calculated that patent 
information is worth about three-quarters of one per cent of 
firms' R&D expenditure, and so an even tinier proportion of 


total innovation costs. [51] Precisely how well patents play their 
part in generating innovation is much less important than the 
realization that this part is actually a very small one. In the stag¬ 
ing of the intricate drama of innovation, the patent is unlikely 
to have more than a walk-on, one-line part somewhere in Act 
II. Just oc:asionally, the whole plot may depend on that part, 
though not often. But our perception of the play is altered 
entirely when our own child has the one-line part. The whole 
play is dominated by her performance. The patent system, too, 
is our own creation, and viewing innovation in terms of this 
system, and in terms of intellectual property generally, gives 
an equally distorted view. In the real world of messy, uncertain, 
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protracted, and reluctant innovation, the patent system itself is 
of little significance, but in sustaining the comforting delusion 
that innovation is other than it is, the perspective the patent pro¬ 
vides is very significant indeed. 
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Information and Control: 
Strategic Change in the Organization 


STRUCTURE AND STRATEGY 

The organization requires information to do whatever it exists 
to do. This is information contained within its boundaries. The 
organization also requires information to change. This new 
information must be sought outside the organization. Internal 
information flows along organizational channels, and its trans¬ 
fer from one part of the organization to another requires few 
transactions. This is the advantage of organization. External 
information has no organizational channels along which to flow 
and transactions are necessary if it is to be found, acquired, and 
transferred to the organization. From an organizational per¬ 
spective, which is the perspective normally adopted in studies 
of the organization, change is seen in terms of the organization's 
capacity to learn and adapt, and these as internal processes 
involving only the organization's own resources. [1] From an 
information perspective, the fundamental resource required for 
change appears to be external information, a resource beyond 
the control of the organization. 

The empirical evidence presented here comes from a range of 
large international companies based in the UK. Senior managers 
in these companies were interviewed intensively over several 
years to discover how they learnt to change the company's strat¬ 
egy, to match organizational resources to the conditions of the 
environment in which the company operates. [2] Their own words 
are used to illustrate the arguments. Particular attention is given 
to two large engineering concerns in order to demonstrate some 
of the difficulties of relying on organizational systems for the 
information required for strategic change; and to a large tele¬ 
communications company, which, given its business, might be 
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expected jto have some expertise in the information require- 
ments of jsuch change. A basic requirement is that information 


from the environment cross the organizational boundary and 
find its way to senior management, those responsible for the 
formulation of strategy. It seems that organizational informa¬ 
tion systems are not particularly effective in satisfying this 
requirement; indeed, that the requirement may be in conflict 
with the very structure of the organization. 


It should j?e possible to communicate without screwing up the struc¬ 
ture. ... One should seek opportunities from time to time to gain informa¬ 
tion from elsewhere... . [As Chairman] I have this in spades now. 


Of the jmany problems facing the most senior management in 
large organizations, simply not knowing what is going on must 
rank amcng the most fundamental. To tackle the problem, one 
chief executive pays business leaders around the world to report 
directly to him on how his company is faring in these regions. 
He finds it essential to circumvent all the company's official 
channels \ of communication in order to know what is really 
going on This is not a practice which his managers accept with 
equanimity. 


It pisses o f the operating managers terribly. Of course it does. It would 
piss me off if I was running an operation. You automatically assume 
that the chairman has got somebody running round in your territory, 
going to ee you, and immediately phoning him up and telling him 
about eve: ything. 

There is n >thing more embarrassing incidentally than being at the inter¬ 


national level in a business and the Chairman, for instance, will say at 
a meeting, 'What's happening in this particular place? I hear so and 
so/ because he has got it via another source. 


That those at the helm can feel they must take extraordin¬ 
ary measures to find out what is really happening would seem 
to be an-indictment of the way the large organization gathers 
and manages its information. In as much as these individuals 
are charged with the responsibility of formulating corporate 
strategy. Tit might be expected that a primary function of the 
organization would be to supply its leadership with just such 
information. [3] Why, then, does the organization so often seem 
incapabl^ of arranging this supply? Presumably there is no 
specific intention to deprive the leadership of basic information 
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essential to the formulation of strategy. [4] It may be simply that 
formal information flow—that which is arranged by the organ¬ 
ization—is unable to provide all the information required for 
the formulation of strategy, [5] and that informal information 
—information not provided by the organization—is needed to 
compensate. Yet, there is at least a prima facie case that the organ¬ 
ization is antagonistic to informal information flow, [6] that such 
flow is regarded as at best disruptive, and at worst a threat to 
power and control. [7] 

One of the problems with engineers is that they take great delight in 
solving problems, and the more complex the problem, the greater the 
delight an engineer normally has in giving away the solution. Now we 
think a little different; I'd like to be paid for what I know as well as 
for what I deliver. 

Senior management wishes to exploit informal information flow 
while maintaining a formal flow compatible with organizational 
structure and operational requirements. Senior management 
wants it both ways. 

There is an interesting—and certainly relevant—body of writ¬ 
ing on the means by which the organization finds information to 
support its strategic activities. These corporate scanning studies 
can be less than completely satisfying: they commonly acknow¬ 
ledge the critical importance to decision-making of information 
procured by informal means, [8] and then, regarding this situ¬ 
ation as quite unsatisfactory, recommend rectification in terms of 
improved organizational information systems. [9] The discovery 
that informal mechanisms are important has rarely led to further 
investigation of these mechanisms, but rather to greater interest 
in how institutional information systems might be improved. 
This is perverse, perhaps explained by the Pavlovian alacrity 
with which those who study organizations seize an organiza¬ 
tional perspective. 

INFORMATION FOR STRATEGY 

It is hardly practical to examine all information flow in a group 
of large firms. Here the focus is on an area which is likely to 
present difficulties for all such firms—information flow to and 
from the corporate centre and the periphery. It is with information 
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that the centre directs and controls what goes on at the periph¬ 
ery, and it is with information that the periphery accounts to 
the centr^ for its activities. But the centre requires more from 
the periphery than just accountability; the formulation of strat¬ 
egy requi :es a vast range of information about operating circum¬ 
stances aid the business environment. Here a basic problem 
emerges. The information the periphery sends the centre to 
satisfy accountability requirements tends to be highly codified 
financial Information, delivered in a form that can be instantly 
understood and directly used by the centre. 

There is np doubt that the financial information is the most structured 
information that comes through to head office. I think, in common with 
most companies I have worked with, that the financial people get into a 
routine of having deadlines and meeting them. So, I think there is little 
doubt that; the structured information, the financial stuff, is definitely at 
the forefront. No doubt about it at all. 

Of all the information acquired by the large firm, financial 
information is valued the most. In firms with highly devolved 
responsibility, and obviously in holding companies, most of the 
centre's strategic decisions are likely to be based on financial 
information. But even centralized firms take financial informa¬ 
tion muc i more seriously than other sorts of information; what¬ 
ever the style of organization, full, reliable, and immediate 
financial information is considered to be a sine qua non of con¬ 
trol, [10] and this is usually made very clear to the business units. 

Twenty-five per cent return on net assets. That's a key figure. And profit 
10 per cerjt. 

All you absolutely have to do is hit the profit mark every month. If 
you get vburself into trouble, the auditors start visiting. If you keep 
your nose f clean, [the firm] leaves you very much alone. 

All large (firms institute systems to ensure that the centre receives 
the desiijed flow of financial information from the periphery. 
Inevitabl these are formal systems. It is no part of the current 
task to explore how well these function, though it is intriguing 
that the ■ eld of accountancy seems much more concerned with 
how well financial information informs shareholders, government, 
and the public generally than with what it reveals, and does not 
reveal, tq senior management. [11] 
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The operations of one large engineering firm provide confirma¬ 
tion of the basic supposition that formal channels do not accom¬ 
modate all the information needed to ensure sound strategic 
decisions. In this case, the firm had been expanding its leasing 
operations in one overseas region, with its customary concentra¬ 
tion on the projected financial performance of existing businesses 
and possible acquisitions. It may be that local managers simply 
felt inordinate pressure to perform, but it does seem that the 
means by which they reported their performance to headquar¬ 
ters were as conducive to illegal activity as to legal. Local man¬ 
agers ensured they could deliver quite excellent financial returns 
by hiring gangsters to coerce payment from customers, a tactic 
which inexorably led to their own involvement in a range of 
associated criminal activities. Although this had been going on 
for years, it became public only through a government inquiry 
into the industry as a whole. And it was only when the inquiry's 
revelations made headlines in the regional press that corporate 
headquarters discovered something was amiss. The inquiry and 
the press demanded to know what involvement the centre had 
had in what was being revealed as an exceptionally sordid affair. 
The inquiry was unconvinced that headquarters had been 
unaware of what was going on. 

Yet, the centre does indeed appear to have been totally ignor¬ 
ant, this despite a visit by the Chairman just eighteen months 
before the storm broke. [12] Within a week of hearing what was 
emerging from the inquiry, the responsible London manager 
rushed to the region and eventually gave evidence. [13] It was 
not well received. The Commissioner assumed that a cover-up 
was under way and was extremely critical that headquarters had 
yet to take disciplinary action against its management: [14] it 
'should not "take the position that it is in England and I'm in 
[the region] and the safest place for them is in England"[15] 
Two weeks later the London manager dismissed local managers 
en masse , and then resigned himself. [16] The board has now 
decided to minimize the damage to the company's reputation 
by withdrawing entirely from all its leasing business in the 
region. Perhaps the ultimate irony is that the same board had 
actually paid considerable attention to the subsidiary's mana¬ 
gerial strengths in its deliberations over acquisitions in the 
region. 
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A further mportant reason for expansion is that [the subsidiary] is 
very sensitive to the quality of its management, in particular at branch 
and senior management levels. The company is fortunate in having a 
crucial conjipetitive advantage in this area, with management strength 
in depth throughout the organization. To sustain this advantage, [the 
subsidiary must be continually providing new challenges and oppor¬ 
tunities fo career advancement. [17] 

This is case of information critical to the firm's strategy not 
being acquired by the centre. Headquarters remained satisfied 
with the information it received through formal channels, finan¬ 
cial information which the illegal activities of local managers 
ensured yould be thoroughly satisfactory. Though the inquiry 
revealed :that their practices had long been notorious in the 
region, there were no informal channels by which this informa¬ 
tion coul:l have reached headquarters. Indeed, local manage¬ 
ment hac a positive disincentive to create such channels, one 
encouraged by the company's reliance on its formal information 
system. 

Where the formal communication is so rigid and you demand people 
go through certain channels and if it's not truly effective, people try 
and work a way around it, but they are doing it surreptitiously. They 
are afraid of being caught because they are breaking the rules. That's 
what causjes the problem. 

The more devolved the firm, the more strategic decisions are 
taken at ocal level. In theory, the smaller the operation and the 
closer it s to the environment in which it operates, the more it 
replicate^ the small firm and consequently the more its informa¬ 
tion-gathering and information use can imitate those of the small 
firm. Re lity is less tidy than theory. The information systems of 
business units in even the most devolved of large firms are not 
totally uninfluenced by the formal systems of the corporation. 
Consider the case of another large engineering firm, its devolved 
structure encouraging as many decisions as possible to be taken 
in its business units. Only financial information is targeted direct 
at corpo ate headquarters, dispatched regularly and frequently 
in uniform format from all points on the periphery. Indeed, a 
single, oi-line computer system has been installed to achieve this. 
In terms of the centre's access to financial information, the system 
seems to work well, but this itself has implications for access 
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to other sorts of information. The firm recently brought in 
consultants to advise on whether the expansion of other IT 
systems should remain the responsibility of the divisions, or be 
integrated with the financial information system as a corpor¬ 
ate responsibility. As is so often the case, the Finance Director 
was assumed to be in overall charge of IT strategy and it was 
he who took charge of the inquiry. The demands of devolu¬ 
tion triumphed and financial information retained its singular 
entitlement to the only corporate-wide IT system. The divisions 
continued to develop their own IT systems, though there were 
distinct similarities between these and the central financial sys¬ 
tem. The model of a financial information system, commanding 
the regular submission of highly codified and highly objective 
information from the periphery, was to be less appropriate for 
other sorts of information. 

One division, with hundreds of sales engineers installing the 
firm's products at thousands of customer sites round the world, 
provided each engineer with a portable terminal giving instant 
access to a divisional database of previous installations. The 
intention was not only to pool the experience of all the divi¬ 
sion's engineers to create a resource from which all could draw, 
but also to provide an expert system, giving guidelines on what 
information should be used. 

This was a program which could run on a laptop computer, and 
could ultimately be carried by sales engineers to their customers. The 
program used Artificial Intelligence (AI) techniques to embody the 
expertise of the sales engineers as a whole, as well as the engineering 
department, and asked the user a response-dependent sequence of ques¬ 
tions. After gathering the responses, the program would provide a 
[product] suitable for the application, according to a standardized selec¬ 
tion procedure. [ 18 ] 

This was not universally popular with the engineers, who 
often preferred their own solutions, [19] and resented a system 
supposed to secure 'deliver} 7 of all elements of corporate expert 
knowledge required for [the] critical task of [product] selection 
to the appropriate point in usable form'. [20] Nevertheless, it 
was from this unsatisfactory base that the system was further 
developed. There was little choice in that the resource pool 
required topping up with new knowledge that could come only 
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from the engineers. The improved system was to be a technical 
engineei ng database (TED), continually supplemented with 
informa ion supplied by the engineers from the installations on 
which t ey were engaged. Though this input was absolutely 
fundam< ntal, the new system was still described as its pre¬ 
decessor had been, in terms of distributing information from the 
centre, rtot of receiving information from the periphery. 

TED has ?een confirmed as a key technology transfer tool. .. . the prim¬ 
ary vehicle for avoiding duplication and repeating design and applica¬ 
tions efforts around the world and locally. [21] 

While ^technical specifications could certainly be codified, the 
general prcumstances surrounding each installation could not. 
Nor did. individual engineers have much incentive to place 
information from their experiences—information which they 
tended to see as at least partly their own property—in a system 
which promised no personal return. They were particularly dis¬ 
inclined *to report failures, especially failures occurring—as was 
typical—some time after installation. Well aware from their own 
behaviour of the system's deficiencies, engineers in the field 
came to tely less and less on the IT system and more and more 
on alternative informal information systems. Basically, they made 
contact with other engineers to ask if they had experience with 
particular sorts of installations, or knew of anyone who had. 
They exploited personal networks—networks encouraged by the 
division's own international technical conferences—to hear of 
similar problems and to pick up tips, and inevitably they con¬ 
tributed nformation of the same sort to these networks. [22] 

The concept of the sales guy, every applications engineer on a global 
basis, beir g able to walk around with this little laptop on which he was 
able to bijing up all that information, I mean is ... I can understand 
why [the responsible Director] would really buy into that, but what 
you have j to do is to now stand back and look at the operation you 
have got and see whether there is a chance in hell of that actually being 
employed 

Although managers were aware of the deficiencies of the insti¬ 
tutional information system, they were unable to prevent informa¬ 
tion froir it contributing to strategy. The technical information 
system was used to help formulate strategy in much the same 
way as tjhe centre used its financial information system. [23] 
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Indeed, this seemed especially apposite as the centre had 
declared that the whole corporation would no longer be led by 
its own technology, but would concentrate on developing the 
technology required by its customers instead. With no access to 
the personal networks of the field engineers, it was all too easy 
for divisional headquarters to believe that the technical informa¬ 
tion system gave an exact account of customers' technological 
requirements. In consequence, information from the system came 
to be relied upon to shape the division's technology strategy. 

That information which is down in the database gets filtered into the 
engineering department as to what the likely problems are ... We then 
formulate some sort of strategy based on that as to what we need in 
terms of product needs. On the basis of that, we formulate what we 
need in terms of research needs. 


INFORMAL INFORMATION FOR STRATEGY 

It would be convenient to assume that the organization avoids 
market transactions in information wherever possible because 
senior management is well aware of the characteristics of informa¬ 
tion and consequently of the difficulties these present in the 
market. The temptation should be resisted. Management typic¬ 
ally concedes that information is a valuable resource, but its 
instinctive response is simply to hoard that which is precious. 
This mercantilistic attitude regards information as something to 
be contained by the organization, not traded in the market. 
Resistance to market transactions in information is probably 
much more a product of other functions that information per¬ 
forms within the organization, functions in which the know¬ 
ledge that information can provide may be only incidental. 
Information is valued for the power it bestows and the control 
it allows. [24] In the context of the organization, information 
systems confirm the existing power structure and its means of 
control. It is the nature of information which dictates that 
market mechanisms cannot cope efficiently with information 
transactions. The market must often fail, but the organization 
would seem to fail too. [25] Organizational considerations are 
probably more instrumental in the preservation of existing 
information systems than any appreciation of the problems 
posed by market transactions in information. 
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Several obstacles lie in the way of the large firm which would 
exploit informal information for strategy, none insurmountable, 
but all problematic and some less than obvious. The most basic 
of these! is that informal information flow is, by definition, 
beyond the control of the organization. The irony is that the firm 
which does not value informal information flow, and which 
therefore makes little attempt to organize it, may benefit more 
than the firm which appreciates its value and attempts its con¬ 
trol. Thus, gatekeepers—those individuals who gather external 
information and translate it for selective use inside the organ¬ 
ization—can contribute most when they function informally. [26] 
To contrpl the informal flow of information is to render the flow 
formal, a temptation to which firms seeking what seems to be 
an efficient structure for their activities are likely to yield. 

[The Chief Executive] and I went to Spain and were met on the night 
we arrived in Madrid by about five people, all of whom claimed to be 
[the firm's] representatives in Spain. [He] and I took one look at all 
these boas and said. They have got to go/ We didn't know who in 
the hell tljiey were. 

The firm now has a single branch office in the capital and is isol¬ 
ated from both its customers and its industry. 

Beyond the problems inherent in the organization acquiring 
information informally, there lies the problem of this informa¬ 
tion reaching levels within the organization at which strategy is 
determined. The organization's screening mechanisms are fine- 
tuned to deject information which might make a contribution to 
strategy but which is simply different from the information that 
customarily contributes. [27] It is no coincidence that the organ¬ 
ization's information systems conform to its hierarchical struc¬ 
ture. [28 Screening procedures are installed, designed both to 
weed oujt information that will not be valued at higher levels 
and also to bring together separate streams of information so 
that only the highest echelons have access to the filtered informa¬ 
tion frorji all streams. This singular access provides the apex 
with bof the information required to control the organization 
and the < hannels by which it may deliver information to imple¬ 
ment thii control. [29] 

The purpose of screening is not only to reduce the bulk of 
informatijon acquired by the periphery to manageable proportions. 
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but also to ensure that the information which the centre receives 
is that which is most valued. In an ideal world, those at the 
periphery and between the periphery and the centre would 
know what it is the centre wants to know, and would screen 
accordingly. In the small firm, where everyone has at least a 
rough idea of what everyone else is doing, this might happen: 
in the large firm, it is hardly feasible. Large firms must depend 
on established structural systems to filter information from the 
periphery. While these can be tailored precisely by the centre to 
let through just that information which is demanded, they cope 
less well with information which would also be useful at the 
centre, but which is not demanded. 

No matter how large the organization, its employees will still 
communicate with each other informally. Working together 
means talking together and modern telecommunications and 
transport have done much, though less than is often claimed, 
[30] to reduce the need for physical proximity. Much of what 
information is transferred by these informal means is trivial and 
ephemeral, of no use to the centre at all. Mixed with this far¬ 
rago will be some bits that are, and that are not available to the 
centre through the firm's formal information channels. In par¬ 
ticular, information from beyond the organizational perimeter, 
where the firm's writ does not run, may be able to penetrate the 
boundary informally. A valid observation is that no large firm 
can allow adaptation to its strategy to be dependent on the 
chance acquisition of miscellaneous information from its peri¬ 
phery. However, there is more structure and purpose to the 
informal transfer of information than management may care to 
admit. Indeed, it can be argued that informal mechanisms are 
more appropriate to information flow than formal information 
systems. While the latter tend to be mechanisms of hierarchy and 
procedure adapted to the processing and transfer of informa¬ 
tion, the former are specialized mechanisms dedicated to informa¬ 
tion transactions. The advantages of such informal exchange are 
usually appraised by comparison with market transactions in 
information, but they also have advantages over the formal 
transfer mechanisms of the organization. All firms contain infor¬ 
mal information networks. Few firms seem able to make much 
use of them to supply information from the periphery and beyond 
to the centre. 
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It is easily assumed that the conjunction of modern telecom- 
municat ons and computer technology melds formal and informal 
means by which information is handled. The same technologies 
which p *rmit global corporate communication also allow employ¬ 
ees to communicate informally with other individuals. [31] Yet 
the commonality is more apparent than real. Electronic data 
interchange on a vast corporate network has little in common 
with individuals sending each other e-mail messages. The attrac¬ 
tion for | large firms of telecommunications and computer tech¬ 
nologies; is the facility these offer to handle information formally. 
Studies jof the means by which individual employees procure 
the info mation of most value to their firms tend not to rate 
advanced telecommunications highly. [32] Even in telecom¬ 
munications companies, chief executives do not often use elec¬ 
tronic mjeans to acquire information, especially what they regard 
as 'qualijty' information. [33] The capacity of telecommunications 
to deal with information transfer does not necessarily extend to 
dealing with information transactions. It does, though, fit neatly 
with thej structure and control requirements of organization, so 
neatly t lat it is easy to overlook that it is these requirements 
that are being satisfied rather than requirements for information. 

IK FORMATION AND TELECOMMUNICATIONS 

Take the example of a large telecommunications company in 
which, pjerhaps predictably, the conviction that telecommunica¬ 
tions should satisfy all communications needs—those of its cus¬ 
tomers a!nd certainly its own—is universal. Travel, for example, 
will no onger be necessary, nor will libraries with books, nor 
teachers in classrooms. 

The aim modem telecommunications is to reduce the need for trans¬ 
port to z^ro. 

You will only ever get a paperless office by totally eliminating the 
paper. 

Any inforimation manipulation job can now be located anywhere in the 
world. 

A new! commercial ethos pervades telecommunications com¬ 
panies, specially those which have joined the private sector. 
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Strategic information is now to be closely guarded and aware¬ 
ness of the capability of telecommunications to transfer strategic 
information only makes security seem all the more essential. 
Linearity suggests that the R&D Department contains some of 
the organization's most valuable information. Therefore, R&D 
information is to be secured and the traditional means by which 
scientists and engineers exchange information with their peers 
outside the organization discouraged. 

The old club atmosphere is going. There is a new gloss on what [the 
R&D Department] does. We used to get warts and all. Now [R&D] has 
commercial secrets to guard. Some time ago we stopped [R&D] giving 
papers externally. 

R&D people are naive from a business point of view. They will tell you 
confidential stuff. I'm just amazed by the leakage that can occur. 

At the same time, this is a company which, just like the engin¬ 
eering company, is determined to be market-led, to rely on its cus¬ 
tomers rather than its own R&D to direct technological innovation. 

We must stop the [R&D] approach. There were three projects doing the 
same damn thing last year. 

If you start giving people too free a hand, then everything gets out of 
hand and diluted. 

There is no harm in these mind-blowing statements as long as they are 
detached from 'And this is what you are going to have next week, guv/ 

The transition for any company from being led by its own 
technology to being customer-led can be traumatic. In some 
companies, the change has occasioned the elimination of the 
company's own R&D to allow full concentration on customer 
requirements. More significant are the consequences of the 
Marketing Department seizing a new opportunity. [34] The 
efforts of Marketing to draw closer to customers, especially large 
customers, can lead to the distancing of engineers from these 
customers. [35] Engineers may come to have little opportunity 
even to meet customers, at least not without an escort, much 
less to test the complementarity of their own information with 
that of customers. 

Why should anyone but Marketing have contact with the customers? 
The customers are our business. We keep other parts of [the company] 
informed on a need-to-know basis. 
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"Market-led 7 does imply that Marketing knows what customers need 
and tells Research. Without that. Research would be directionless. 
[Researchers] have direct contact with [the customer], but always with 
a mindqr from Marketing or Sales. A lot of us are quite naive about 
selling. 

The research labs are not in charge of customer linkages. The account 
managers and marketeers make it clear that there can be difficulties 
with ad hoc approaches. 

We couldn't have our customers meeting an engineer with a cup of 
coffee and a fag hanging out of his mouth. 

The problem is exacerbated by the low priority which senior 
management in many organizations attaches to telecommunica¬ 
tions, a|id to information generally. Few companies have any¬ 
thing 11 e an information strategy, and overall responsibility for 
informal ion is commonly given to the Finance Director, the indi¬ 
vidual already in charge of the information reckoned to be of 
most injportance. Responsibility for telecommunications is usu¬ 
ally delegated to a middle manager with neither the authority 
nor the incentive to consider the total information requirements 
of the o rganization. For a telecommunications company offering 
its customers only telecommunications, relating to these telecom¬ 
munications managers presents few problems; the same language 
is spoken, the same interests in networks and systems for organ¬ 
ization efficiency are shared. But for the customer organization 
tackling the problems of acquiring information for strategic 
change,!the chances of finding telecommunications solutions are 
all the diore remote. 

Customers complain that it's no fun coming to [the R&D Department] 
any mor r, you only get to see the plush, sanitized version. 

In thip 
pany ha: 
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case, strategic change in the telecommunications com- 
s disrupted the flow of the informal information which 
ply contributed to its strategy formulation. It has also 
information from customers, a major source of informa- 
innovation, [36] along entirely new channels. Perhaps 
ijofoundly, the telecommunications company, providing 
bmmodity which its customers must exploit as best they 
ms less able than ever to assist in their use of tele- 
ijucations to serve the information requirements of their 
tegic change. 
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INFORMATION IN STRATEGIC THEORY 

Some would argue that modern information technology now 
provides the firm with all the information it could possibly want 
from its environment. [37] So great and growing is the ability 
of the telecommunications network to handle information that 
this alone is often thought to determine the shape and direc¬ 
tion of economic activity. [38] Those of this persuasion often cite 
R&D as an activity now unconstrained by borders and distance. 
[39] Yet, Patel and Pavitt insist that technological knowledge 
is still concentrated in the home countries of even the largest 
international firms. [40] Once again, understanding of a sort not 
normally offered by strategic theory is required to resolve such 
obvious conflict. Some Swedish thinking suggests that an informa¬ 
tion perspective is appropriate. 

The Uppsala model and its derivatives are unusual in their 
approach to the study of corporate strategy in that they do 
address the acquisition and use of information as a central and 
distinct issue. [41] This centrality has allowed the development 
of the basic model to include such sophisticated issues as the 
acquisition and transfer of tacit and embodied information, 
informal methods of information transfer, and the role of those 
who give and acquire information. Other models of strategy pay 
rather less attention to such issues. Compare approaches to the 
role of the network in strategy. The Uppsala school is able to 
explore the complexity of network relationships and particularly 
the sophisticated means by which they facilitate the multilateral 
exchange of information; other models see the network largely 
as an alternative structure for the firm, [42] at best a metaphor 
for the range of relationships firms have with their environment. 
[43] The Uppsala school provides no prescription, [44] it is too 
ridden with uncertainty to support any grand design, and refuses 
to simplify what management must learn. It does, however, 
offer an intellectual satisfaction in its treatment of information 
which is denied by much other strategic theory. For example, 
the Uppsala approach adds a new dimension to the funda¬ 
mental strategic conflict between central control and devolution of 
authority. [45] The more information is channelled in the firm, 
the greater would seem to be the ease of control, but the more 
difficult is learning. The less information is channelled, the more 
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learning may be assisted, but the more difficult is control. [46] 
This w ould seem to suggest that the three strategic imperatives 
comfortably identified by Doz, Prahalad, and Hamel—control, 
chang and flexibility [47]—are fundamentally incompatible. 
Both :hange and flexibility require learning, which requires 
information, information that the demands of control may distort 
or exclude. After two decades, the failure of the Uppsala school 
to malje any significant impression on the main body of strategic 
theory suggests that interest in information for control is some¬ 
what greater than interest in information for strategy. [48] 
Thoie who study the acquisition of information for strategy 
purely! from an organizational perspective pay little attention to 
information systems which are not instituted by the organiza¬ 
tion itself. Nor are senior managers, beset with the primary 
responsibility of making the best use of the information they 
already have, well positioned to see their task from anything 
other :han this perspective. They rely upon the organization 
to provide the information they are expected to handle. In such 
circumstances, only personal eccentricity accommodates the 
informal acquisition of information, [49] and in many large organ¬ 
izations, personal eccentricity is tolerated only at the very top. 

This ish't a democracy. Firstly, you have get to get used to [the 
Chairman], because if he wants to know something, he will pick a tele¬ 
phone Up and he will ask somebody. If he wants something about a 
guy who works two levels below me doing something, he will phone 
him. I might find out three days later, or I might never find out at 
all.. . . think that... an hierarchical approach gets in the way. 

Theije is often an underlying assumption that informal informa¬ 
tion is j really of most use to small firms, to new firms, to firms 
in volatile industries, to specialists within the organization with 
their specialized demands for information. Informal informa¬ 
tion should not be needed to fulfil the primary information 
rents of the organization. In any other than extraordinary 
stances, its use indicates the inadequacy of the organiza- 
>wn information systems. In an ideal world with ideal 
rtion, it is implied, there would be no need for informal 
ition. The larger the organization, and the more funda¬ 
mental the use for which it requires information, the more nearly 
it is expected to approach this ideal situation. 
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Yet it should not be impossible to expose strategy formula¬ 
tion to informal information without bringing down the whole 
organizational edifice. The solution is not, of course, an organ¬ 
izational system for informal information flow, for that would 
render the informal formal and nullify whatever advantages 
it offers. [50] It may have to be accepted that the organization 
can do little to encourage informal information flow. The organ¬ 
ization can, however, avoid discouraging this flow. [51] Using 
informal information is particularly demanding of experience 
and judgement. Yet these are surely managerial qualities, exer¬ 
cised daily and certainly required in the formulation of organ¬ 
izational strategy. No quantum leap in capacity is required to 
use information acquired informally. What is needed is an accept¬ 
ance that, though information is used to control the organiza¬ 
tion, information itself cannot be controlled in quite the same 
way. [52] To attempt this control may be to deprive strategy 
formulation of the information it requires, and ultimately to 
risk losing control of the organization. 
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Concluding Thoughts 


Agreement is unanimous—indeed, ubiquitous—that information 
is important: this is very far from consensus that information 
should be taken seriously. Sweeping assertions that information 
is everything do not actually allow information to be anything in 
particular. Just as on ceremonial occasions chief executives feel 
obliged t6 pay tribute to the company's most valued resource, 
its employees, so it is customary for those in senior positions to 
make ritual obeisance to information. They are less forthcoming 
about jusf why information should be held in such esteem. There 
are good' reasons for this reticence. Just as fulsome praise of 
the workers helps sanction their being disregarded in matters 
of moment, so acknowledgement of the importance of informa¬ 
tion allows exploitation of information without any particular 
concern fpr information itself. 

There is some further advantage in a simple and unqualified 
declaration that information is important. If it is openly acknow¬ 
ledged that almost anything can be done with information these 
days, then it is less surprising, less outrageous, when almost 
anything is done. Erosion of privacy and civil liberties is masked 
by the proud accomplishment of what is achieved with massive 
databases, surveillance cameras, and all manner of technology 
to monitor the performance of employees. But more fundament¬ 
ally, what is done with information is what those who have 
control of information, be they individuals or organizations, 
want dor e with it. Above all else, what they want is consolida¬ 
tion of their positions. Information is used to reinforce existing 
structures. Information is portrayed as virtually synonymous 
with information systems, and information systems are designed 
to fit within—to serve—greater institutional systems. There is no 
room in such a model for information that is errant, disruptive, 
or even different. 

Information systems are well suited to some of the character¬ 
istics of information, but not to others. In consequence, the vast 
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capacity of these systems is not only directed towards an insti¬ 
tutional purpose, but is also confined to certain sorts of informa¬ 
tion. Other sorts—-basically the tacit, the uncodified, information 
from irregular sources, information which does not fit neatly, 
which demands transactions for its acquisition rather than mere 
transfer—exist in another world. The gulf between the two 
worlds is growing: with increasing sophistication in the hand¬ 
ling of one sort of information, and increasing reliance on the 
use of the sort of information handled in this way, there is even 
less interest in using other sorts that must be handled in other 
ways. In a very real sense, the divide is between formal meth¬ 
ods of handling information and informal. The latter, if they are 
acknowledged at all by those who depend on the formal, are 
considered primitive and unreliable—the very opposite of the 
qualities for which formal information systems are valued. 

The result is that information is used more and more effici¬ 
ently for what is already being done, and that information for 
doing things differently, and for doing altogether new things, is 
increasingly disregarded. There is, of course, considerable incent¬ 
ive to do better what is already being done, but the capacity to 
do the same thing better erodes the capacity to do other things 
altogether, to change. It does this most obviously by reducing 
the incentive to change: if the existing can always be improved, 
there is less interest in replacing it. Perpetual incrementalism 
substitutes for radical innovation. Massive investment in com¬ 
plex information systems confirms trajectories from which devi¬ 
ation becomes ever more impractical. More fundamentally, the 
greater the reliance on formal information systems, the greater 
the reliance on the institutional systems of which they are an 
integral part. To question existing ways is to challenge not just 
the organization's systems, it is to question the organization 
itself. But the capacity to change is also reduced by the actual 
rejection of new and awkward information, the information that 
is most critical for change. Without this wayward influence, the 
information available for change comes only from the system. 
The system is not designed to reveal its own inadequacies. 

Yet the pressure for change is unrelenting and mounting, 
fuelled by the forces of competition, the lessons of experience, 
and the questions posed by curiosity. Resistance to these pres¬ 
sures is thoroughly understandable: change, even successful 
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change, tjrings disruption and uncertainty, and change is’ not 
always successful. Why then, if change is so problematic, is there 
so much :>raise of its virtues? Is this simply making the best of 
the inevi able? Not quite. It is notable how often the most 
voluble ajdvocates of change are the least likely to have to 
change themselves or to be adversely affected by change. They 
encouragi change as they acknowledge information, as some¬ 
thing contained within a system. This is change the product of 
process, and process is firmly embodied within a system that 
is immure from change. This is change which is sufficiently 
ordered to be studied, to be modelled, to be learnt and taught, 
to fit into existing policy and strategy. This is change which is 
always constructive, which can be depended upon to make a 
positive contribution to organizational goals. This is the change 
of mission statements and vision statements. 

It has been argued throughout these pages that change— 
innovation—above all else betrays the inadequacy of the custom¬ 
ary treatment of information. Change requires new information, 
information which information systems are unlikely to be able 
to provide. The systems response to the need for new information 
is an infin ty of information, processed to infinity, and transferred 
to infinity. The systems response to the problem of information 
transactions is to process and transfer more and more informa¬ 
tion on the grounds that the more information offered, the greater 
the chance that some of it will be wanted somewhere. Such sys¬ 
tems are hot well equipped to handle information transactions. 
There is riothing so much as the need for new information to 
highlight he importance of the transactions required to get it. 
The unaided market does not cope well with information trans¬ 
actions. Aided by policy more appropriate to the nature of pol¬ 
itics than o the nature of information, the market seems to cope 
even less r ell. But the organization fails too: its own information 
systems afe geared to internal transfer rather than transactions, 
and their [extension beyond the organizational boundary is less 
to enter t e market for information than to capture blocks of 
external information, to internalize the external. There are, of 
course, otjier means by which information transactions may be 
conducted, such as network exchange among individuals. Appro¬ 
priate as these may be to the characteristics of information, they 
are not appropriate to the characteristics of organization. It may 
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be, then, that organizations are typically resistant to change not 
just because of the threat posed by change itself, but also because 
of the much greater threat to stability posed by the means by 
which the information for change is obtained. 

To appreciate the importance of information transactions is to 
recognize that most information exists in scattered bits which 
have to be found, acquired, and mixed with others before they 
can be used. Such recognition is rare. Familiarity with the informa¬ 
tion package is common enough—the politician's soundbite, the 
school syllabus, the management fad, the media story—but it is 
familiarity with the pre-packed, prepared for the profusion of 
information technology and information systems which transfer 
information so very efficiently. Its assembly takes place else¬ 
where, accomplished by experts, most obviously public relations 
specialists and advertising folk, serving and uniting in common 
purpose the leaders of just about all walks of life. Even aca¬ 
demics have their literary agents these days, and academic 
research, once a bastion of independent thought, now designs 
and disseminates packages for users. The result is that users— 
individuals and organizations—while probably more knowledge¬ 
able than ever before, are losing the facility to find, acquire, and 
mix information for themselves. They know what they are told. 
The fast-food, pre-packed, take-away society has its information 
equivalent. 

There is, of course, no conspiracy of those in power to remain 
there by denying the nature of information. It is just that, 
because they are where they are, their experience of informa¬ 
tion, and of change too, is indirect and remote, removed from 
the immediate. So instinctive is their attitude to information that 
any other seems unnatural, to defy intuition. Nowadays informa¬ 
tion is power as much as it ever was and there is no inclination 
among those who have power and who wish to retain it to 
see information in any other way. So, the only information 
taken seriously is that which bestows power, that which the sys¬ 
tem produces and controls, that which fits within systems; and 
the only characteristics of information which are of interest are 
those which allow information to fit within the system and to 
be used by the system. Thus are strategy and policy formulated 
by the system for the system. It is no accident that companies 
have such trouble coming to terms with information strategy 
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and governments with information policy. From their perspect¬ 
ives, the cjoncepts are meaningless. Information is simply some¬ 
thing that bolsters everything else, something that serves strategy 
and policy, not something sufficiently distinct to have its own. 

What We have, then, is a view of the world as an ordered sort 
of place, and a view of information as that component of the 
system which keeps everything in its place. They are illusion. 
The world is a place of some order and of much confusion. And 
information is not just the oil that lubricates the economic sys¬ 
tem, not just the glue that holds together existing systems, not 
just the c;)tton wool to cushion and pad out inadequate strat¬ 
egy and i. 1-considered policy. In the real world, there is sickness 
and unerr ployment, riot and revolution, traumatic events which 
have no alace in these safe and sanitized models of change. 
What place frustration, despair, failure, serendipity, envy, and 
imagination in this sterile view of change? An information per¬ 
spective breathes life into notions of change, but each breath 
makes it larder to accept that information has only those char¬ 
acteristics that are suited to information systems. To admit the 
relevance of its other characteristics is to question the efficacy 
of inform ation systems and all that they and comfortable views 
of information uphold. This is why there will continue to be 
vapid assertions about the importance of information, and this 
is why ar information perspective will soon be buried where it 
can do no harm. In a very real sense, information is far too 
important to permit an information perspective. 
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